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wellhead protection area. Identified ecological receptors and exposure pathways include (I) 

-' -" -:_;-;: ::- -:;- :z ('")\ '· 

sediments, (4) herpetofauna exposure to soil, sediment, and surface water, and (5) fish exposure 

An air :/soil vent groundwater remediation system is in operation in both the eastern and 

• ar"'"· f\. Wtl>tt: -=rrorrTT1I> m u'~ OUU<~IO 

contaminant hot spot remains that will be addressed through the expansion of the groundwater 
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~ 
groundwater from the Site has been delineated and no further groundwater investigation is 
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related to additional contributing sources of VOCs in the area of the Site. The potential for 

<OVt:ll wa,t:Cilli>=IYIIOIOU<I= =va v• u'v uuv w• m~•J y~~o. nv 

further characterization of COCs in the sediments or surface water of Little Eagle Creek appears 

Site Characterization is complete. A Remediation Work Plan will be prepared that will include a 

" ¥'olr "' onrl f', ~~ ;"t;nn Wnrk- Pl"n .,;n oo>t fnrth thP 

complete remedial measures and achieve regulatory closure . 

• •A Inc. r cuJed No. 2829£ March 29, 2002 
Phase II Report Page ii 
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tr n. ,\ .. r -~ . .. ''· 11 ,\ " "· ·'. " 
implement remedial actions to mitigate identified contamination at the former General Motors 

U<L> 1 Ul U!WO \""'-") uam lV lH \"'"'')· 
D. _, -' ·" +1. "'· '' 1. ·'· 

.•. " '" r. "' ·" 
Environmental Management (IDEM) Voluntary Remediation Program. The purpose of this 

1> LV r Ul\0 Ul Ul\0 aau <V 

' _. ' ·" ,,, ]., ·'· :. .1. A ""· 'T't. ·' ·"'"'· 
report is to provide a comprehensive characterization of the nature and extent of contamination at 

~ 
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In keeping with VRP terminology, this report is formally submitted as the Phase II Investigation 
n .,..,_ £!. ,,_ £•'- !. +L!. . :. . £ . .. .£' 
•wpva. '"~ VllU~lU' ~p 

_,._ ·' ,; .:. ' 
_, 
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;, 1 CIC\'1 .; • ,,_, c: •• •. 

into the VRP. To be inclusive of all tasks performed to date, this report also addresses remedial 
. 

' •'- "'. _,. £ ,, T ,. .· ~-

u~m0 '" " .. .v "'~ Vl Ul~ ' .. ~ 
"-' -'- -'- _, .. '"- ,_' ,_ .:. "'-' .: .: 11 '-

documented and submitted in the Remediation Work Plan. 

=- pj,, If Ronn.l Pnao I 
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operated the facility for carburetor and brake re-manufacturing. General Motors purchased the 

!' ~.- "J UVlU Dfil 111 17/J <lliU UOvU Ulv "J lUl lllv YaHOUUUOUl~ Vl 

" .1' ~ - "" "'- -'~ "'0" ·-'-'-L "'· .L . L .L' "1 ~~ 

Division. Subsequent to the sale of the property to General Motors, BHT through acquisition 

·~· ' !' <V "'~ 1U1 ·o 

-"" ~ 1 nno .. L •'- .u. •'- .,,_ . D. ·' '"' ''"''"' Ar/1 

sold the facility to Associated Properties, Inc. in 1998 (current property owner). 

. ~ ~·~~ f1 '. ~~ • ~.,~~~ 

Fe The Site is located on the southwest side of Indianapolis, Indiana in Marion County and consists 

~l -r; .'1 .1' 

J.' <1'-01<00 Ul li111U1 Ylll~ll 1> UvV ~r Willi Ullv 

~ 1 -''-1' .1 1 1 L'. "1 .1 1 

driveway and parking areas on the east, south, and west. The operational area of the Site is 

uy " . lvU~"' <UlU 
' ~"'"' "'" . UU lll" "<l>l <UlU W"M "U"> Ul 

.1 " 1 " 1 .1 

Site. On the south side of the property, a brushy strip of land is present along the south side of 

me renee ana m me uee nne awng me oanK or Lime eag1e · cnam nnK 
-
over most of the Site is relatively flat. The southern third of the Site 1 1 

'Y to the 
soum, Lime eag1e Lime eag~e ~.-reeK nows m a 11J ana 

range from approximately 715 feet above mean sea level (MSL) at the north end of the !''v!''"'Y 

m /u::J ree1 aoove IYl>:>L near Lime eag1e c.ne maps >nuwmg c.ne are 
' 

~ 
I ~ Marcn .tY, .tuu.t 

Phase II 1 Report Paxel 
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~ ~ ~r~~ T ;ttl~ F~"l" f'rPPk- ~nn 111 ' A nertments to thP. sn11lh " -=~- iel 
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Surrounding Area Use Map (Figure 4). 

1 A "\.V ATl<'D Dl<'o;:flT ANn rT .TM A Tli' 

Available drilling logs of low and high-capacity water wells on record at the Indiana Department 

-,.-,- ., 
.:. .n, 

. '"· :,:-;.,-1 >< h.;. on I. ~ <'- ~ nno mao roclin< n-f tho o;:;t. tho n-f 

which lies approximately 1,000 feet north (upgradient) of the property). The wells are completed 

-n e· 

hol. ,,-I, fh ,, Th •• 1. - "• · m~llo ~r~ 1, ocmth · ~ A:. •\ n-f tho <;:;to 

Fe 
a half-mile radius along Cossell Road and Vermont Street. These wells range in depth from 50 

o· -n 

"11:' T. .: .• :. , Dl, ,, tn tho ••ot ' Wnlt h' n~cl hoo t• un 1. .:. ·11· th 

nearest of which lies approximately 1,600 feet northwest of the Site (cross-gradient). The 

"J v• ·o· ., OV~<U V< 

... "'' A • 1 .<' A'7 -. _._ -' • J..: ~t. ·"· :A. ''" ~ ' .. :. ' ~ "•1.: . 

two mile radius of the Site, with 17 of those located within a one mile radius. The nearest of 

<UVOV oVUO UVO ,,~vv >VV< uv .. u •vo• v• '" ~ ~.VUf> ~HUV ~Uf>>V ~>VV" 0 , 

.A:. '' loT. t.:-t. .:. • 11. :A . .:.-: .. A .tl. fA, A:. ··' ·" •t. "'' 

between the Site and Eagle Creek. Maps showing the locations of identified high and low-

>U<v> nvuo uuu , >Vf>O ~v . "' .. 
. 

Potable water is supplied to the area by the Indianapolis Water Company (IWC). The water 

J> U>UHU llVJH 
} uo "''"" '" "'" "' ""• "'" -J' ') v• ""'"" "'" . <UVU!S '--"!S''-' 

~ -'- .• ~ _., 
.\ .L'<L "' "' ·'<'- <1.. " .L' 
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~ -, 
of Luett Avenues was conducted by the Marion Connty Health Department (MCHD) in 
~ ~ ·~ 'nn~ A ~L ~ ::-;;- ::: 711c " .-th n1; A Tho 

conducted at the Department of Natural Resources. Only well logs completed by the drillers and 

~" •'- "'' ''- ,_ -;;- Ti: ::-;;- unr, 
nvu '" p•v '" "!-' 'E>' "J ., 
the MCHD on January 2, 1997, July 14, 1997, March 9, 1998, July 25, 1998, February 25, 1999, 

June ~. 1 ':JY':J, anu L.':J,~ -me- -un:ry v vv '" au y cuuc vao 

analytical reports for VOCs testing are included in Attachment 2. 

CM 

located within a wellhead protection area. Five wellhead protection areas currently exist in 

~ 
Speedway Wellhead Protection Area. Wellhead protection area information is provided in 

The Site is located in Marion County Health Department (MCHD) No Well Zone (NWZ) Area 2. 

irlPntitiPrl h" thP Mf'H ts rmrti if' notable wells 

County. The MCHD began building a groundwater quality database and identifying these zones 

'J ~~ 

w1 au W<lltol WCH>. lV lHC '• r 
u<v uv< cv mocuu r 

wells in NWZs. Permits for other types of wells such as industrial s11nnlv wells may be ' 

Indianapolis has a temperate climate with warm summers and no dry season. Precipitation is 

= = A. '>n ~~' ~ "- •nLn 
auu we u· . .,. " J-:..J r. \' l '}• ~ v< "~' Jv< uv " 
to 1989 the .. ' rainfall from a low of 2.69 inches in October to a high of 

• KERAMIDA p, Inc. ,- •u1ecl No. 2829E March lY, lUUl 
Phase lllnvestigation Report 

n• •n 
Page4 
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4.03 inl'hPo in June. A· • 6 • temperature for the same p<:>uuu rang~u from a low of 28.0°F. m 
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;A~ oncl r:;lhPrl 1 07Q\ 
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coy 

ThP PhHOP T >; I thP ·1 OTP.OO 

and an unknown amount of hydraulic fluid in the southwest courtyard); 

• possible area of dumping near the northwest comer of the plant. 

~· ~· T • > ·~ ''' m 'A n•. ,• ' p 

included a recommendation to install three moniwring wells and one soil hnrina 

~ ~--;- ~ --;::::-;;- = ~ . ' ·~ 

m T ' ' L DC>T '· >.T .t ·"' """ "·''· " ' " ... 
-were- ltopUILtoU---m<r rnase 11 >:>lte noo J<mat 

--;: --;::; --;-;c --;::; ~ --;-;; --;::; --;;; --; ~ 

n ··' ,, ..... '' ' ,,. ' ,, ... '""' '~~ ""' '~ 

were installed and one soil boring (SB-134) was advanced at the Site. A soil gas 0"~'p" was 
--; -;:- --; 

'"r . Ull Ulto L >IU<O Ul Lllto 1"" -r ILJ , Ull> JJUI1llg Lilt: 'pnase 
" . ,• " """"''"'' . '"" •n 

soil borings (SB-149 and SB-150) were advanced on-Site. 

~ . " . . . • . . ·~ . . . . .. ·~ 

dichloroethene (1 "-DC:F) tetrachloroethene (PCE), tol""n" and ·• ·l"n" chloride in the soil 

: mosr rrequernv 1 L.C, 1 , ana VL. 1ne 

. 

t=e D"""" 11 'D. n .< 

.. 
.u. Indiana 

.. , ~ "1;7" tanc 1 u, 
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~ {)'P.r;Pn ~nrJ nprp ~ . Tnc ·~ ~ ~~ ~ ~ P.m,Pr ~. ~· , 1 " fnr 

nt. "' :. ~ K. .t. • + 1 nnA An,-, .~ . .~ .:. " t. ten 1 n 1 •t. -1.. <'n 1 n c ~ 
-o \' •o• ~~ •v ~· 

nun 1" 1\ ,., ;, '"'" ,11 HUT_ 1 ()_ 1 ;, ,;) ]., .;, roun1n1 "· .. , 
samples collected included two surface soil samples near an area containing brake pad pieces, 

. t. • L ~ .1. "- ,t. .. :. ~ .L +- 1. ~ .... ..c . 

the building (these sumps were later removed, however, no known environmental information 

t:Xl"' '' lllt:li 1). ru•a•Yll~al It:,Ull' lUI lllt: 'Ull ts nor 
!1,L.L _, ·" ~'- _c. ·" -'- ~ •L ~~ ~ 1 

ana anatyzea ror v vcs ana VVLS mme SOil 

. llUtal J anu 1 ~.c JVJ t:taJS lil Ot: SUlJ 0< 

.t. ,;,m lead, ,, and selenium. The analytical results for the three 

. are nm av: vne ~ was --.. --
HUllJ Wt:ll 1V1 VV -1 U- I uu Uf V V'--'· V V\...' Ut:lt:OClt:U 11 lVJ. VV -1 U-1 

trans--,~ CIS- - ,~ 
.ana lLc. 

D Jl!lle 1995 and J; 1997, Fluor n,niPl GTI, Inc. (rUUlll ~~ adrl;t;n'lal 

~ 
-, 

Work p•uo by l'UUll the ms1 inn and "' of fourteen additional 

-o o· 

vi" -'- .L. .• t. ~. 0 ( p (J TT. '>nrl r,., r ittlP PoaiP rrPPlr 

. ..,. ·e 

1.6 SITE DOCUMENTATION 

thP <;:;tp• 

Engineering Science, Inc. Phase I Information Review Report for General Motors (} .w .. v .. 

-
Tnc Phnoo TT ";to A H";nnl rn. r. 

'}' (jQS 1 .. , N1 I ':1, 1':1':/J . 

~ Yhase 11 : Reoort PflP'P II 
Foune• Motors Corporation, Allison Gas Turbine Division, P/ant/0, 

~" 
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~ 

b-= U nnen~ 61; vere Tn~ l\,fo~~,1 ~~~ 177"<-. vuy~r r-n 
v 

"'· ' ,.-,'T'T ~ "'· -'· Fn fC, • 1 "'- 17/;on~ fCno r • .. c . Plnnt In ., "7 ·r J 

June 3, l<J~f/. 

Fluor n~nitel GTI. ,~, .tor l'lant 1 u, 

1T,"T77'· 

'Iii :TTl?. f'HARA' .A' 

2.1 BASELINE ASSESSMENT 

1ne ''Eo "1IJe" , auuuy ·o ""'"~ '"'~· 

2.1.1 Hnm"n Rool+h li'vnnon¥o 

..,...,. 
lencl '""s encl hnmen hoolth -= A ronrPntnol site mnrlol (( :sM was then 

developed for the Site. These items are rli I in the follow mg 

~ 
1ne <:>ne or J."<- "'""~ u1 muu, Wlllvll 1> u~ wan une 

,, ' ' ' " •1.. •'- _, 
~· vu uno HUlUl auu pa~ '" "" •o ., ., Vt" 

area or me e>ne IS uuuuueu oy a llilU gates are uu tue e<t>l 

anu west Slues or me ,.. .,.. "Y. !'ffi"w«•e' >upp•y weu>, u1 umer ""~" ou Yv•u•w 

are . Ull-,Hlt:. 

un me soum s10e or me ,.. .,.. -j' " >llljl Ul 1<111U 1> "tung llle SUUlll >IUe Ul Ule 
r ~ .. '' "'-!<;Ill;<; tlllU lU~ O.U~ Ual~ Vl LHUv 10<1!;"0 u m~ •~uw 

runs east-west along the interface of the brushy area and tree line. 

=- Plonoo TT Ronnv' Pa<!e 7 

'1' ~uo ""u' ... "• 
Indiana 
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~ -e ·-o 

Q.UU ·o ~HH LQt;'~ '-''~~~ -.t'.t' J,. 
of 2000, the creek's reach "";"~~nt to the Site was 38 to 49 feet wide, 0.5 to 1.5 feet deep, and 

-;-

Current Land Use 
. ' . 

~r" ~~ th" Sit" 

'J """ -' 

Meadows Apartments, and on the west by Holt Road across which is an industrial facility. Olin .. .. .. .O<L .L ' .L 

-.- ,. ,_ ._' , . - ~L ::;-;: :::;:- ·" "· +L COO• 

~ 
The nearest water supply well is located at 709 North Olin Avenue, a residence located directly 

ac mc< m to ne easT o · tn< :>1 :e. 

Potential Future Land Use 

commercial/industrial land use is anticipated to continue. 

Based on current and potential future uses of the Site and surrounding area, the following 

and rmveme LU UCCI 

• Industrial land use · adult 

• Construction adult construction workers; adult subsurface workers (utilitv roadway, 

D. " orlnlt onrl~ 

• Recreation- adult and child recreational receptors at Olin Park and in Little Eagle Creek 

• KERAMIDA "" , Inc. Project No. 2829£ March 29, 2002 
Phase II Investigation Report Page8 
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=- r .n .ln 

Points of contact between potential receptors and COPCs in Site media constitute complete 
r n ~ r -' 

r 

--
"""!-''} Ul Ulv UHv ~<U v• ' ' 

>0 HV<V 

~ ~. - ,_ •'- _ .. 

l~U "-''"'~ Ul >Ull <Uto p•vovlll <ll lllto •>ll<:. llV ·r lV 

. 
- ,_ -"- ''" .L LL "- ... "'' 

-

1 uv unv auu =vu ""'"' uum cuv 
+\. L 

""'"' , , J, uunv '"'' uuv 

_, .11 :. L ·-' . -l: .. ,<' +L c: r, -c:. '1\ 

Other potential domestic wells in use include three wells located south of the Site along Cossell 

•wau ~•u u«vv< ,,..,.., '~"" ~vn . Vll >">Up <ll ')· "' '"" 

'" ' A .<t. .<'T :uL. 'C .• 1. r' • • 1, L ,,_, ' .. 1.: .t. '1 _, 

potentially have vapor intrusion from underlying groundwater. Based on this information, 

T lU o- ,, a r ·y -;· 

~ <'1. .11. -'· :. 1. "' .t. T :HL 'C, .1. ro. -" _, ,,; • 1. :. :1 • 
"b' .. , '} 

•v ·r <UVll!; 11100 OVULU V<llU.. U< U<v v<vv"-. • uooiOOWiv, ,..,..,,, 

"'" \...01Vl Ill l'l!;Ul" -' uo utto "' +JO, 

<ll<U lV< '"" '-"'" auu "'""· 

2.1.2 Ecological Exposure Assessment 

lllv C>llv dllU oUllUI ' . wtotto "'' lV 

_, 
' vvV<V!;'""' lvvvp<u<o, auu ''" ~u vvv<uo'""' vuuvvp<ua• ouv 

model was then developed for the Site. These items are discussed in the following sections. 

~ Phase II.'· Reoort Paf!e 9 

"f' ... 
Indianapolis, Indiana 
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~ . :,ol L 'o~rl 1:>, 

~ ~ --;:;-;-: ~ -;:-;- -.,- -.,- . ::-;: ~ ~ •L 

80,000-square foot building (see Figure 2). The only undeveloped portion of the Site is a brushy 

""""Str!lJ\l -mm:rmnne-sa m-si:m;o ""11 re-:si TI:Wl liCIT cunne rree nne ato 1g me DanK o • Lime 

T '- ~- . . 
•• <1.. "'· 1.. •• t.. 

._, 
~ . '"' "''"'" 'rt.' :. 

-me- ~ <: -variOUS a.tlu wros sucn as roc 
(Solidago sp.), ragweed (Ambrosia sp.), and other weedy species. This area was graded in 1999 

most closely resembles an old field habitat. Animal species observed in this area include red-
... :. -~ -~ 1-1 f ' -' • ' . 

"' fD. l. _, 
~ f1,, -'-'"''-'· 

~=~--r= ~mn.-llon.-l" ( 

~ 
occidentalis), cottonwood (Populus deltoids), and other deciduous tree species. This wooded . _, .. •L -' ~L " . ~ _, .. ' '., .. 

"5 ~· ~~" y """ "'" 

populations, raccoons (P. lotor), and opossum (D. marsupialis). 

"5' uvu "' '"" 

vicinity of the Site. It originates approximately eight miles north of the Site and discharges to 
~ . ~ . . 

• r """ e .. e ·• ~· T >I e 

0.66 feet per second. Great blue herons (Ardea herodias) have been observed along the edges of 
tJie." ~~~ 

• ~hase If~ 
', Inc. l'roject No. L/SLYJo March 2Y, LUU2 

': "-•· Rel!,ort 
A W. ·'"'· - '. Dl . 1n 

Page 10 . . 

' 
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~ • 
,~ "I 'J 

opvvi'-" (TES), rare species, and critical habitats that are known to occur in the Site area. The 
~ CWDUW '· .L ~- ~ '· A c Tr."m -~ ... ·' 

the Site vicinity. 

~•- Tmmu" A <'0 ·'•'- .... .CA . "· -~ T. ~'· . L fH . 
• uv ~u• · u •vjN><v~ <uv uuv '" """" "' •o• 'J v ... ,. "J 

ovdalis) and the 1y threatened bald eagle (JI~I; '· -~ ·'·rs). M soda/is nests in 

me m:es WJ Jl IUU";: DaTK lUf esL Sllt:S. ney 

using other habitats for foraging. M soda/is have been documented in northeast Marion County 

'"'""" '-'"5'" '-''""" "'" =·~ >Vl "'" va<. 

~ 
management areas. The West Fork White River in Morgan County, Indiana is a primary 

0 .. J:l m'hPrP f"nn~ onr'h oo f' o'h 

"' U11 1111> Ul~ '-'H~ UU~O 11V< r 11~>11115, Ul 

foraging habitat for the bald eagle. 

l'h" ·~ •n"k" liil " ot m•v •I«' h~> · in th~> SitP 

area. Although C. kirtlandii is not federally threatened or endangered, the USFWS and other 

" VJ' 

Lll<O U.Ol' VV .0 UUL<OU Lll<O r lUl V.L LU LlLLl<O L<l);;lt; '-'1<0<01\. <IHU uv=v; 

w~>tbnrl< with ial · ·J.tion and/or toxic effects in "4""tk media and · . 

·r -, '"' u -r 

have the potential to occur: 

~ ·'· 
• Soil, benthic, and aqu~tic invertebrates 

• KR , Inc. Project No. 2829£ March 2'!, 2002 
Phase!! !nvesligation Report Page 11 
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. 
' 

. 
L'" ~· 

~ -=· ·" , t..: .. A, 

• Herbivorous, omnivorous, carnivorous, and 1',"' 1ok 

'vuao v• ~ 
.. "l' 

complete exposure pathways. Potential exposure routes for animals include dermal absorption,· 

•vu•vo ror plants :or . roots ana ronar or -r 

bv air or water. R"""r\ on the ' ~. 'I of the Site and 1. 
.. 

nf iol Prnlnuirol thf' fnll onil houP thP tn 

vw~. 

~o ~r 

• Ingestion, dermal absorption, and inhalation by herpetofauna, birds, and mammals 

io firot "' .otf'lu 1 ~ fppt hPlnm ~rmmrl fh~o1 

Therefore, no complete groundwater exposure pathways exist for receptors in the terrestrial 

=- ... -... ,. "'- .... "' • " .1. T :ut. '"'· .L £". .L --~· 
'~·· '" 'J •o• l' 'IS 

the creek. 

··o .. ,. .,. -; 

• R nnt "nti fnli"r • hu onnotir nlonto 

• on and h• and 

• ., ana • oy -, ouas, ana 

·r l''"" '"J" v• 

!DIS uvovuuvo the ~lte "J 0 0 
oasea on '"'"'"""" "'"w'~" ana 

f;, r~; • ofJnvf'cti. ,,;, 

• KERAMIDA . Ref!.or{nc. , , v1 .,: No. 2829£ March 29, 2002 
Phase ll Page 12 
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~ 
lis lies within the Till Plain unit of the Central Drift Plain 

·' 

. bv thick till that has been slightJv bv i"l lS (R~n~lnn et al. 1994) .. 

deposited a minimum of eight till units, which make up "PI' 75% of the d~!'u'"' in the 

. 

Glacial drift in Marion County can be divided into three units and ranges in thickness from 15 

<W< <V V • ~· cvv <W<> "5' ,. ., J} 

UJ: n.:<'> ·"· "· +1.. ~ .. L'. ... 
1 " 1 "" "" 

1.. ,1. " 
surface (Harrison, 1963). The average thickness of the Wisconsinan Drift is 50-70 feet. 

~U~~UJ<HO <U~ \' J J· 

·" "0 "'"'" "" ,, ,].. 
1. "' .~ "''· ,;, n.:<'> •'-' :. '"'"" "- 1') 

~ 
104 feet, and averages 30-50 feet in thickness (Harrison, 1963) Beneath the Illinoian Drift, lies 

"'"' ~"" UVJ }• I U'-' '-'''-' W«VU V1 Ul'- UHH i> 

""'" -'- ' -' ~ L!.C. A! .. l. OA CA C' .. ·• '• L •'-'-'- ~"" 

feet (Harrison, 1963). 

T. >K • • £". .1. '" '"I .1. 1. " •'- L '•L 

thin deposits of modem alluvium overlying the till in some stream valleys (Hartke et al., 1980). 

"'"' c "" """'"""'"' 'Q 

1VV 1'-''-'' V'-'IVn O<Hia'-''-' \' '-' O.L, I 7 7-, }• UI0.'-'10.1 

'1'!11 !. T. A!. !. ' ·'- • • ,_ T -•· n. .! .. m . .. 1. H!. ' ' A .. L.I. ~ 

siltstones 500-1,000 feet thick, Devonian dolomite and limestone up to 250 feet thick, Silurian 

o..uu 1<0<0L LUI'-'1\.> 10.<<0 VIUVVI'-'I<U< 011<11\0 <lllU ~vv-• ,~vv "'"' 
' - '- L ... ~ ~- ' ' ,. '-. - '• ' • en en ~ .... . '- ,_ 

unconformably overlie lower Ordovician dolomite of 20-4,500 feet thickness, Cambrian 

W llll SUIIlt; WlU >ll<llto, 1' It;tOL llll<OK, <li!U 

• r o nnn r nnn "- '~- • I I nn H 

=- InC. 70jeC!JVO . .<O.<YJ:o JVJarcn .<Y, .<uu.< 

Phase ll Report Page 13 

"''• 
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~ ' 

greenish-gray shale is early Mississippian to Devonian in age and ranges from 0-250 feet thick, 
On 1An f'oo+ tr.. 1070\ ,. ,, 10Q()) +1-. ..... A "'" , ,, 

Jefferson Limestone Formation (Gray et a!., 1979). Rocks of the Muscatatuck Group are 

1070\ rJ.. ~- el- n ";J, ;, Oo tl ,. 1<;() 
. ,. ... = ·= 

thick (Gray et a!., 1979). These rocks include the Wabash Formation, the Louisville Limestone, 

<Hv n UU~<v, -~ ~<u u<v ,~H<J _, U<,, U U }• < Hv 

Limestone, Cambrian, and PreCambrian rocks (Gray eta!., 1979). 

--
Ockley Association (USDA, 1991). The Miami-Crosby Association is found in slightly to 

be 
approximately 60% Miami soils, 20% Crosby soils, and 20% assorted minor soils (USDA, 

llJlJl\ "he M1ami smis <rracte ti·om a Slit loam at the to a SJitv ciav loam tn a dav lnam 

~,- . , . , . "J 'J "' ... U<V 

well drained, and are located on the sides and tops of hills and knolls (USDA, 1991 ). The 

aeom J::>UA 1';1';1 Lnev rom o JeveJ w Jana. are 

drained, and are located on irregularly shaped flats and broad ridgetops (USDA, 1991). The 

' -, 

The Urban " " "'· ~-•-• :v Association is found on broad outwash -'-'· and terraces a,~·. 
. ~ r 

soils are soils "covered by streets, parking lots, buildings, and other structures that obscure or 

•'- .c. "· _, _, 1. ~ ~ " '•'- "- •'-
W 00 UUJ UJ •v ., o• 'J 'J ., b' 'J "Y 

(USDA, 1991). Fox soils are well-drained, moderately deep over gravelly sand and sand, and 

• , Inc. • , v}od No. 2829£ March 2'!, 2002 
Phase II Investigation Report 

"· 
Page 14 
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~ ,, -- -J -, 

The Ockley soils grade from silt loam at the surface, to silty clay loam, to clay loam, to gravelly 
_, 

' -" " ·" " .• !<L " -•1. fT TC'T">A 1(H) n 'T"L -11 ~- -~ ~ 

slopes of drainageways and low knolls (USDA, 1991). Minor soils in this association include 

Regional Hydrogeology 

the lllinois Basin and the Cincinnati Arch. Bedrock strikes north-northwest, and dips to the 
.... .. n : ..... ~L -·· • c.1.. ""-''. n:. . Tl .• : . ' 

(Hoover and Durbin, 1994). The principal direction of drainage in the White River Basin is 

,.,, {', ,t- ,.,, ,+ 1A" ,11 

=- Creek with an average discharge of 270 cfs (Harrison, 1963). The Site is located in the Little 
e ~ 

La!;lv '-''""" u>o uaom, wm~u uwmo au aloa Vl <-V.7 ''lua1v U111vO \1· l71 J) <lHU HUVVO 

Site. 

1nree rvoes occu II us: sana ana ll:ravel IJ ~a ana 

discontinuous sand and gravel aquifers, and carbonate bedrock aquifers (Hoover and Durbin, 

. 
-r b' -J· 'J ,. 
Durbin, 1994). The surficial sand and gravel aquifers are restricted to major river valleys in the 

n. n. -=- rrT. " "'"" 'T"t.. ·'"- -"- ~" '"" 

(Hoover and Durbin, 1994). 

• KF:RA MID A En Inc. , , u1 oci No. 2829E March 29, 2002 
Phase II Investigation Report 

n " 
Page 15 

.. 



                                                                                                                                                                                                            

Reference 21     Page 24

b=- ~~·v~ and . sana ana gravel ._,_ .m plam -r m valley 

.. :. ·" H<trinP <PnimPnt (Hoover and Dt.rhin 1994). These '" : ran!!:e in · ' 

trom 5-50 teet, have an average h) ... , ot 4JJ ~. and yield I 0-250 , . 

Rf'rl mr.k :are of i~n Silmi~n and Ordovician rocks, 

(1-:rnrmPr and Uurbm. 1994). The for these is 

l.l.4 well yields ot over IOU are possible ,. ·ana l '1'14 ). 

2.2 PHASE II INVESTIGATION METHODS 

1ne .. , the ,, ana ot the Phase 11 u1v• and 

methods. 

~ 
A l Not To Sue (CN 1 ~J is being tor soil. soil. and 

ana IaCllllV • ana IO JaDC anruvs1s. umer 

dnnn!l' the ln· but not to be in< nrlP.rl in the CNTS, inr lnrlf'rl the water and 

ot Little eagle creek to tne LU :)Jte jJlUjJCllY b01 

uents ofr, 

The pnmary < J< :. by prev1m1• ""' Hm• vnlMilf' 

VUCSJ. work IJV lll tA :( )( :. 
with '- ... · ~ debris or . L at the Site, which include • nrlP.~r orn~oti" 

"J' .uuuo lPAHs), and lead. cues to be vu VlVU under the CNTS 

mcmaes vucs. a1 1eac 

=- Phn<P II ·Report Paf(e 16 

Indianapolis, Indiana 
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~ <UV -r •o• \' --n -o ,. 

Bvri1,5 Location Map), and Figure 9 (Ecological Sample Location Map). The rationale for the 
.. " " ---:- -:-;- ----;::;- . 1. .: '-

--
of the investigations completed at the Site to date. Complete laboratory analytical reports are 

" ' " ' 
~ 

•illv dV' •u 'ol' 

collected to delineate and monitor the apparent VOC source originating from former solvent 

j-JI W~ll> lYlVV•!Vl, !Yl' ~~ -._v, =•u "'' • - • ~~, =•u uvvp "vu 

MW-200. Previous soil borings advanced for this purpose included SB I 0-4, SB I 0-5, SB-134, 

~ r · PootP~ "()(' r.rm · P1nrr---;;-

VH"01UO lUVUJLVllllo W<OUO ".UU OVU ·e '"'" uu 0 • ou•v• <V 

delineate and monitor the eastern dissolved VOC groundwater plume. KERAMIDA wells 

1 ~'J 1\HXT _ 1 ~ on-1 1\AW_ 1 ~J. on.-1 .-l<><>n ---,;;;]~ TITOruT W--111 K f-<:1< A MTI 1A <nil 

advanced for this purpose include KB-1, KB-2, KB-3, KB-10, KB-11, and KB-12. 

On-Site . :. ing wells and soil'- -'· were installed and soil and · •~mnle• were 

·o-

purpose included wells MW-132, MW-133, MW-145, MW-147, MW-148, MW-153, and MW-

. ~J:HU-1, ~OIU-L, ~OIU-j, '>0-1'1~, '>0-DU, I.Jr·t, ur-.<, ur-J, ru1u ur 't . 

• KER; Inc. Project No. 2829£ March 29, 2002 
Phase II Report Page 17 
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b-= Off-Site Western VOC Groundwater Plume 

vu-.:>m; wcu> auu '" b' 

" ' ' ,, ' .~. "'' ,,. ·" '"''""' '<holl. 
<V -run "' 

wells installed for this purpose included wells MW-155, MW-158, MW-160, MW-161, MW-

1 OJ, IV! VV ·1000 IV! V1 ·lUI, IV! VV ·I U<J,m "IV/> m -, ov1 ~•u m· '!-' 

LUI> "'IVI"\'r ···==;-r·.. .. . v v ', ,, ,, ,.,- ., 

"'"" '"'n <'~:1 1-. ' "- hu l<'PR /;.1\A"Tn A fnr thio ineh>rlP l<'l'LA KR-~ 

. JV>-1, '> JV>-,, JV>-!01 1'-V-l r, l'-U-101 l'-V-17 1 ., ,,.u-,c 1, " ., ·~ 

L't, ,, ,<UIU~ 

Additional On-Site Soil Borings 

>OIT ·~ 
=<U OVH 

·~·· 'J 

n 'u. ' ·" 1. ,r] .... ' thMP {'(")('o >UPTP • ' ··~ 1 in ' 
' ' "'""'" 

_, 

at the Site. KERAMIDA borings KB-28 through KB-38 were advanced across the Site in areas 

llVL UUUCI IUVI IV -=:rr uu~ •v• '"'"' ~>J~o. 'b' -~ 

VD :1 '"l ' ' ,. '- ' ' ,_,' 
'' tho nf thP 

building (it should be noted that soil borings KB-i!O and KB-ill were ultimately not performed 

~ 
Ud>CU Uil Ult: -uruu:m:;u- VVOV> ·~U m · 1'-U-U UllV~ 

T. ·" ,v;:;-= Vl>. :10 ·~ o+ ~•hPT ~ 

-'- "'· "· . '. omnn r_ onrl ot ' •' ~f nrPomno rl 

WUCIC SUI~UCCU U>CU, .:>VU <UIU/Vl 

~- •'- '- -;:;-:-
l-, " l-, 

,;, ... "" 11 

f""'r\f""', ' ' _, _, ,_ •'- '1. ,f thP • ' oo~n]Po ThP Pv:o+:n~ rn• '• ; ncr "'" 11 

network was utilized to collect groundwater data for PAHs, cadmium, chromium, and lead at the 

"''' u 

Fcolm>ical '<· " "' 
' 

-;:- . L .L .11 " "'- T ~1. D. -1. A ::cc.: ''"' .. "uua"'"' w "'"' auu -r '"" •o• 

-'- ,_ ' ,. -' -' _, ' •' C' 'T' 1 C"T' '"l ,A C'T 0 1-

Fluor Daniel GTI to collect upstream, mid-stream, and down-stream samples, respectively. 
-;- -;- HT>T"o ""'•' 

_, _, _, _, ::-,-
" l-, v pvu "'" .:>llto > lHLV " '·~, 'J 

•• _, ·"' <:. ',,,, _, ' ' •' J;. ,, > JO\ >UPTP > ' T .: . A R 

=- VJO ,, If/ 

'P w• · vas 1 urmne . rtant JU, 
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~ i111U L "'"1" r . u<-ru p1" nu ., 'J 

~ 
,. 

-~-~ 
,,, <omnlP< mPrP ol<o rnliPrtPrl ~ ~::::- 'Hmnle 

" 
i.h -o· '-'· 

~~~ U.+L .l. •.•. ~ .. 
1ne •o u" ltlll lll" uo~u "'' 

Soil Borings and Sam]2ling . 

A. lUltll Ul :J I SUll Wt:ft: 
u~ ' 

u• 
'J "· ., ' . ' ' ..1:' "" "·'" .:. .: . .l ,, .. 

sampling tube with disposable acetate liners. The soil in each boring was continuously sampled, 

lUI i pwpvst:>, uu o~•wu~u w• "r "5 'p 

"~ 
., ,II . .l "- tl. {) t. ,., "" ,, l 

_, ~-r. .~ 

by VRP guidance. Subsurface soil sampling depths were selected based on PID readings and/or 

VISUtll illlU ... Ul "''" "" """ ao 

' ,. ' 
_ .. ~ ' .11. ,,, .l 

=e from the boreholes using dedicated disposable polyethylene tubing attached to a peristaltic 

pump 

The KERAMIDA Standard Operating Procedures (SOP) presented in Attachment 7 contain 

Ul lOt: au• <UlU 

.. .. n. 1. .,_ • :1 ' • . ... 
:. and for soil borings advanced by KERAMIDA are presented in Attachment 8. 

The ""'-1Mlllg 1iag well network was expanded by KERAMIDA to include a total of twelve 

new weus ~lVl w ·1uu~ 1Y1 vv ·1 I 1 ~), tll1U '" /t:ll 11C" uccp muuau•u-o 

" • " ' ' ~ ·' ~ ' ,• T. .<' 

Tnrl;ononol;< Indiana, between February 2000 and January 2002. The wells were installed using 

a nouo· auger anumg ng w • UU111 U 110,_1 LV J 1 1,_1:01 0' 

=- 1\. ~ <0<7u 

PhmP rF ·Report rage 1> 
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~ 'V ·'!-' ·o -r -r 

between each sample interval. The wells were constructed of two-inch diameter schedule 40 
~ -;- -;- T T- -'- -" ~ 

'' .L 
_,::;- A 1, .,, ;, 

. -. o· 

accordance with IDEM micro-purge (e.g. low flow) sampling guidance. . 

installation, sampling, and decontamination procedures employed during the investigation. Well 

. uy ~1' = "" 

=- containers directly in the creek. Care was taken to avoid collecting samples in areas with visible 

"' 

Sediment ' were collected from the creek using disposable hand trowels. Care was taken 

Sediment pore water samples were collected from the creek by driving a hollow sampling tube 

-r -rr 

-. lUl JV 

into the tube and a nf>ri<t> I tic pump used to draw the pore water directly into the sample 
. 

Stream measurements were collected at each sampling location. The water depth at mid-channel 

r -;-
me1er. 1 ne WJam or me creeK at uno uru"' "'"''" w a> a»v "' ... 
' •' 

• T<FIUMFn4 Inc. r u;• ''"- 2829£ March 29, 2002 

Phase /1 Investigation Report Page20 
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~ 
Rased on the lack of PAHs and in soil and cmw near the creek_ the 

• - --
-~ 

is provided in Attachment I 0. . 

??J A 

All soil and groundwater samples were placed in laboratory-supplied sample containers 

.. --
UJ<>r<> l~h<>lPn <tnr<>n ot J 0r ~nn -' tn T, "' •ir~ Tnr ~lnno Ulith rhoin_nf_ 

custody documentation, for laboratory analysis. The samples were collected, handled, and 

-- -o r -, 
n. onrl TT- '-''·•o Tim Po ~in A 7 

Fe 'b "J .- 'b 

• V OCs - EPA Method 8260B 

• Pr'Ro . 'RP.I. SIOSI'J 

• RCRA Metals- EPA Method 6000/7000 series 

"J'l <HT1<' A ''['<;: 

-~ 'OJ •J - .,- -OJ 

.,..,_ 
<'~11. ·"· < .:. ..l. ..:~ "'· -' " J.. ..... ,1. 1. " 

_. 
-·· . ..l 

work performed by KERAMIDA. Investigation soil boring and well boring logs are provided in 

., •J .,. v t' 

;, ,,, ;, ,,, ..... ·" ;, +J.. Af+o Q ..l Q TJ.. ... '"'· .: . ;, 

> £' •L -' _, ,_ -'- -' -: -' ... =· ·~ v< •a~ ~ -~ ~·~ "J ~ = v• ~u~u 

~ 
-J 

rnuse 11 •ne~un ruge £1 
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r- model to serve as a basis of understanding of contaminant transport at the Site. 

"'' r< -·· 

tne <:>ne o•o . ranges uom "P» 1 t.J ""'' auv "' lVl<:>L aL me norm enu 01 me 
>A r. ' > KnT T !-.> ,-, .. > r>. ,,, ... , ., 

" . ..... "'· 

the surface elevation from a high of R ·· · '"'ely 725 feet above MSL to a low of 

eJ Y v 1eet aoove JVl<:>L anu uy UJJ<;> UUWJ HUIIJ Lilt; I!Ufl ow: .rus me 

southeast. "igun; 1 the -'-i~ relief of the Site and >uL ~ina area. 

<:>oils aL me """ u vanuus u1 >tllY anu sarmy <OJays, nu s~nus 

and.,. The S1'""5'"l'"J IS by an upper silty clay by sand 

this I i" . ' . cross-sectiOns ·" the subsurface 

. . .. :. (A -A' Rnn H-H') -' ' ·• the from thP north the 

Site to the south uvyvuu Little Eagle Creek are. as Figures lOa and 1 Ob, ·r ''"-'. 

==- across the Site from the west to the east are presented as Figures 1 Oc through I Oe. 

r. A .A' 

,.., -' _, •' ' 
.,_ A ... . . 

u• = r>"r> HUHU •u OUUU< '"" ''-'"'-'"' OVU>vv auoa, '"'-
,.,_ .. ,, 

~-- "· " ....... ~"-'·. "' m:. "'-' "- "'' ... 
clay layer ranges in thickness between approximately 2 and 11 feet. A sand layer is observed 

·'•'- :. ,,_ _, . . .. ··- . : . ..... : . ... .' .. •, """' '" ,..,= 
Site across Little Eagle Creek, the upper clay is generally thinner and ' in thickness 

Wllll lU me SOUli!lillVl W ·i 0:1. 

1ne "'"''-'' -u~auu0 Ulll( , .. 1 or sana. sana ana <>'"'"' IS 

ooservea m me sana at tV! w-101 near me :.ag1e ~.-reeK as ne sana ana nore 

nrominP.nt off-Site to the south. Or "''· the top of the sand Hmgt;> between 701 

-'- 24 feet in MW-147. The unit off-Site to the south is thicker and 

!e- Kt:XAM/UA Inc. 'N< L~LYt: March LY. lUUl 

~~ase I!),_ .I "- 1 Report 
"''· r-. P/o 1n 

Page 22 .. 
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~ 
~ aron!lM Street to 17 

~ ~ 6R7 feet Hhnv" M~T nn 

Eagle Creek, and rises to its highest off-Site elevation in MW -167 located at Michigan Street. 

chv A 1 nnt · "inotP-1 in Hll hn"inno th" '' · ' : of th" hooo 1 r.hv v.rHo tn hP 

at~ _,; sand was encountered in the basal 

~ :B-W 

U"i. ' onrl onnth ofMir.hiaon .;:frppf (Fianrf' 10h1 n, "'· th., """"'" 

~ 
~the eastern portion of the Site is more consistent in thickness than in the western 

-rr _,. 
r"pp]r fhp nnnPr ~Jo" ' tr> ho"P hPPn -' ~ in OrPoO mith fill ' ' ,1,., +n 

land development. 

A lr>no thP PodPrn oiclP r>f thP h"ilclin<> J{j:l_ ")!1 Mel Kl=L 1 L1 thP ' . •mit 

consists primarily of sand and gravel. Between K.B-15 and MW-150/200 the sand and gravel 

-o· 
'litP thP tnn nf th., om, if"" . ' • in .,1 -·' ' 

. ,), 70A + 7f\Q f, 

above MSL. The thickness ranges between approximately 18 feet in MW-150/200 to 

- ... !" •J .. , 
nf \..n+\.. •~-..1 ~-..1 ~~-<1 ~-<1 ' ~-..1 ,_ tJ.' L 1 ~ f, ~+ ;. HUT 1 £On 

least 34 feet in MW-171D. 

Fe _, 
rnuse 11 mvesugauon nepun 

.. rage LJ 
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~ 
In contrast to ;non A-A' the basal clay in the east portinn of the Site appears 

'7 r .• ., 
.,~;+ :~+~ .,~~-• n~rl lmu-• 7~~-• {), "'· ,~,_ .. ' nl' th- hooo 1 ~lou J'.n~ 

-rr -- ·o· 

approximately 7 feet in MW-150/200 to approximately 12 feet in MW-15112011301 and occurs 

.u. . ' 

>otPlu {;71 J'ppf ohnuP 1\!IS:T in 1\!IW_1 ~1/?f\1/1()1 onrl 0 nf ot 1Poot 17 

"' U) upl- •v . ., ~"" --.. <>= 

"' ,..,-

oon.-1 in 1\lfW-171 n io 1MPiv ?Q fppf · o lnwPr oiltv r-1ov.lovPr 

at an eJe''""uu of "JJJJlU' · 663 feet above MSL. r borings MW-150/200 and MW-

., 
"' 

onn rlirl nnt 'thP JnWPT r-hv 

n .. n1ncrir- n•no. ·· r-r' ' 1MPOf In POOl nn•noo. thP nf thP S:itP on.-1 intn 

the od j or-Pnt '"1 area east of Olin Avenue (Figure lOc). The upper clay layer ranges in 

~ 
"J 

~ tilT tFiP.tY iTr11n ~ in <nil K"R-i onrl K"R-iLl 

I WMite l with hiotnri,-, Site inno The verti""l · nf th" 

«pp "" . b' . E>' 

~~ fhP POot Th,. ""'' 
r-nnoioto nf oonrl in thP ~. nf thP S:itP onrl ' tn ilv oonrl onrl 

~to the east Thins layers of sandy silt and sandy clay are observed in the sand and gravel 
~ ~ 

·r 

As part Ofthe investigation, soil borings were advanced in the interior of the building near the 

= ~ c;:;J' ~ lhv thP J,.,;Jrl:n~ JOO 

in 1 071\ IJ. o in -· 1 (),-. /. ·· , r_r'' th .. wootP fprminotPo tn thP Poot 

between borings KB-i4 and KB-i7. Buried waste to the south was excavated during the removal 
~ :.:; ~ ~ tl n+ rl. 

t=e --m:""" 11 
' • Dnnnvt D ,?A 

... = "f '"~ ';TTWII J U, 

Indiana 
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~ 
into the adjacent residential area east of Olin Avenue (Figure 10d). The stratigraphy is similar to 
•'- ,-, ,_,, Tl. '- ,;, "· ·" ·-' ''" ·-' ·-' ,, .. 

differentiated into an upper and lower water-zone as evidenced by a silty clay layer in MW-

U\1! 1 <1\rll\1\ tJ.. -·· rt.. ,, 
-J -J 

observed at an elevation of approximately 690 feet above MSL in MW-153/202/302 with a 

v~ '" ~'"'" -.v H>~<. ~ Hv vaom ""'! wao uu< . lH lVl W "" 

thickness. 

Geologic cross-section E-E' transects west to east across the Michigan Meadows Apartments 

~ 
and gravel. The thickness of the water-bearing unit is approximately 33 feet in KB-18located on 

thP. sirl" Rn~rl l'h" h~s~l c.l~v ~t thi.s w~s P.nc.nr M ~n inn nf 

vv •w• uvv•~ mv~, uvvu• ~~ •~~• v 0 o. 

end to delmeate the exter : ol med waste hv the hmldm wh1ch wes 1erl 

in 1970. As shown in Figure 10c (cross-section C-C'), the buried waste terminates to the east 

·o 

'" ~.~. vu ' "' ovu ... ~ nuocv uvvo uvc 

to extend to the north :.;., 1 vu.:! the "-
_,_ 

of the hnilrlinv 

-. ·o - o• 

Consistent with the baseline geological information, groundwater occurrence is characterized by 

_, .£0. ~ 

~·· •'- .r. 
0 "'"'"' •o vuw• UUUvl "'" """' OuUU uUU OuUU 

and gravel beneath the surficial silty clay. Beneath the sand and gravel, a basal silty clay 

• , Inc . ~J' t No. 21!29/:., March 29, 2002 
Phase 

:; "- ~~e~~~~ Page 25 
r. "" r. Dl. •n 
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~ 
aqmtara IS tnat appears m me puwuu or tne ~Jte lM W-'V 

.. 

As the basal clav ' <Ses in .,], ,,; . the · t..,orinn: sand and gravel •'-'-'- . and in areas 

may be~· .. ~·· mto upper ana lower zones by silty clay layers (see M w-

. . 
the upper tmit since 1995 has r~noerl from a low of 695.69 teet above MSl in 

MW-ltJ4 m N• LUUU to a rugn or /UL./) m MW-1411 m '"uwruy l'J'JI. !he average 

13 to 15 feet bgs). Groundwater level fluctuation from lotf'lv 1.5 

to L teet aunng tne year. 1 ne 
0

. '"~ <'alion m deep we us . trom a low ot 6~'J.lU 

The elevation in the deep wells since 1995 is 698.95 feet -L MSL. The 

QTOU '"'~' ~•~ 'u<lVU lll WellS m the basal clay (MW-LUl, MW-202, and MW-302) 

~ lVl VV-LUU Ill "'" lll~ m me oasa. ctav 1s 0'7'7 .U'I ree1 

above M~L. 1 able L provtdes a ot tl m mo1muuug wells over 

Cal vert1cal •rart1ents L shallow and deep wells over t1me are s . in Table 

Ja. 1 ne , ""'""' was . by un •um5 me m water level m teet u~· .. ~~ .. 

me ana aeep well OJ a weu pall ov ne tne1r 

screen micl-nnints The :~ .:. of the shallow well screen was -' bv 
-, __ ,_ 

the 

screen : and add m halt ot that to the ~·~'""u" ot the screen 

As seen m L able Ja. a was m nve or me seven 

. the upper and lower sand in MW-150 and MW-200 located in the ·'· 
ot the ~Jte. ln ocuu''""'' a IS"u"ral "!-'""'" '""~"' 6 ...... ~ ... was m SIX ot the seven 

between me pper ana ower sana m tV! w-1:>1 ana !VI w-JU! wn are 

orthe Site a general 1t shonlrl be noted that wells 

~ Phase II. Report PaJ?.e 26 
·r 

Indianapolis, Indiana 
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~ 
... •V -J • •J 

M"\lf_171\ .1 ... -''· PY;do unth;n fhP llnnPT OOnit 
" 0 

. 

+> h ,,,. tl- oh ,11, ~ ~. ,.,no ~ ·" 7AnP .. onrtoe<> · 
-,- ·r •. 

<uupo =v p<vo~m uo • •ou•~o • •u ·o· .. ~. •" ">' •v r 

November 2000, June 2001, July 2001, and January 2002. As shown in the Figures II a through 

Uv> E>'V' HVHO <U U ~ UU' <. <HV<~ uv 

'· .1. ~ '· th ,,, •• th ""'' 
o•h:nl- ' ,, ~- th 

eastern portion of the site and neighboring residential area. Calculated horizontal gradients over 

LUUv <U LUv OHUHV ~VH~ H~<v ~•v v.v u~vv '" • uv•~ •v no ovvu m t uvtv •v, 

•L • 1 .A: . ; ' .11 •. L 1 f\·2 A 1 f\'3 .. :tl. .+ f\ f\f\££ 

uuuuw nu<v< v<v .. ~.~ HUH< "' uvu nvuu =•u ~uu 

A "'L 1. n1 ~ .,_ 
"''' ·"· T, 1 · '>A '> Af\1 

=e and January 30, 2002. Both the groundwater elevations and surface water elevation are included 

uu • •ou.~o • •u «<<u .. ~. no owu u• • '6'"~ • •u, '"~ '"'" pu .. ~ 
.: •• ;~ ~tl. tl. .1. ,;, .+'T ;, . 'C •• 1 /" •• 1. ;, A: •'- ;, 

discharging to Little Eagle Creek. In contrast, surface water elevations presented in Figure lie 

ru" o..uru• ~ U< LUv HvHUL] Vt LHUv LU!;<'v ""' w• 
~; .l. :. T t1 ,-,, .1. /" •• 1. .1. -~ ;, .1 .: A A> 

and B-B'. Figure llf presents the groundwater potentiometric surface in the deep monitoring 

nvuo vaovu vu '"" -v, kVVk wu•~• •~ •~• uu<u. ~o ovvu '" • •c;u.v • u, 0 'a<V< HVW 

;, tl.. ~. ~- -''· 'T'1. ;, •'- 1 ~ 

was calculated at approximately 0.0025. 

.•r. -1 ~- ~ ~L ~ .'.1 ~~· '· : .11. ~ .'t1. '. •'-

sand .:r. the basal clay, and the lower confined sand aquifer to estimate the hydraulic 

'"'] ~"-) Ul t:<li.Oll UIUL ~>t;t; f'lUUl Vll - lll' 
e~ 

I\.t:pull m 
r. 

raDJe U.UJL ty ror me ana :1.1 1y ror me wwer 

~ 
tWtV tnv. t 'VJ<V< HV, oV>Ju mw" ' "'• • uu• 

Phase 11 r Report Page Ll 
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~ 
·~E>~'""'E> '"~ "'~E> '~"' ~·· 

A - ,_ ~ n. . rl , . ·=- -' "- _, ,f' 
-' -- --

lU'- upp'-1 <UlY lV"'-' ouuu u•mo •uo ~ow,;'"~ 

u = 1r Tin ., 
-~ 

k =hydraulic conductivity (feet/day) 

L 

·~<'Co .:. 
{, ·'''· ,\ 

vu au •o• 1'- va•uc Vl LJ l 1'-CU UUJ > U ''J ~ v< u.uuvu, =•u ""' 

.CA"'C <L ·-' .1. ,;, :. •L -' .:. 

calculated at 3.62 feet/day. Based on an average K value of 9.1 feet/day, a hydraulic gradient of 

• , <UlU <Ul ·~ r ., Vl U.<-..>, u.-o o· V<;;lUI.-lLJ ill 

.. -' -' A An c_ '-' 

~ ~.::>.~ •u' ~, . .:>Ull :J ., -" ' 
below and separated by surface soil and subsurface soil results. Soil samples collected as part of 

'"" LV <UlU Wa>L<;; LU<;; Ul <UC <ll>U 

-· _, CL 

summary tables and figures are color coded to assist in data presentation. Values t"' -' in 

g'"'"' lll<ll <1 g1 VCil uuu•J •~ W<l> I <ll <1 <uuuu UClUW V IU' 111;;1 ll 

concentration above VRP Tier II Residential Cl< Goals, but below VRP Tier II Non-

v aJUt:> Ill lt:U Lmu a g1 vt:H 'J was aL 

are provided in Attachment 12. 

~ 
lU/1 WC. UUjee< HU, <O<>~ mwc" u, <VV< 

Phase II r Report Page 21:1 

-r 
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~ " 'tol ,fo ,a ,J, 'h ,j. '11' .A on-1 onh~;+t, ,,1 fn · \1()("' ol, ,1, 

previous sampling activities and the KERAMIDA Investigation sampling. Surface soil 

' 

1'1 OL" ,;. ',.,. '' 
_,._ 

'" ,L -" J A '1. A 4', . \Jr"\£', A- .;. 

<m n.~OUHO U~ UUO , •o "' 'J • .<..,' 

VOCs were detected in six of the seven surface soil "~ .. pk.o submitted for analysis. Surface soil 

Vv <~OUHO <U~ m n0~~ aa. 'VvO 'J vmUUU<O, 

_,_, •'- mro.,-,, J -'-'-' •L '""'"'"" "'- .C •L J, J __ ,_ J 

above their •. .:. Tier II Non-Residential Cleanup Goals. 

. L .,._,_, ''- n • TT • :. J .A:. <:. .C.L ·'-'- _.,_ -" . L .!< J .C' • 

analySIS. t'lone or me <OVHL<~lHcu r Art m or l!er 11 1'1 on-

:. , 
~I ? 1.r-1\nvrPnP were detected at concentrations above their Tier II Residential 

• sou rAtt :are I lll rlt;W~ lLO. 

t=- As sho·wn in Table 4c, metals were detected in all of the "1ur .L submitted for 

No metal was at a ns l!er 11 Non-

( Goal in GP-2 . in the '}'U<UUU or the Site. Lead was also U>OL>OvL>OU uuv 'u 

liS 11er II KesH1entJal l lioal lii'-L and m m "'"" ot 
the Site. c. ·"- soil m.et,l< :are in Figure 12c. 

:-;, . SOl! 

As -'- in Table 5a. VOCs were '· ' in +.A. of the "'"'" ''"" Sl 
• .C'. soil 

lioals me de I'Lh. I Lh. and CIS- . IUChl. vucs 

at above their - .. Tier II N Goals also 

., . , 
,... , Goel in KR-'H' • ..1 elon<> th.e w.e<t Site ·" .... Hnrl in SR- 1"\? (i .e 

MW-132) located in the northwestern portion of the Site. Cis-1,2-DCE exceeded its respective 

~ ' """" u < no~v" 'u~;;o <7 



                                                                                                                                                                                                            

Reference 21     Page 38

t=- • ·~· u • ~ ~v"' "' ·~-••• • ~~ "" "~ u~• u nvu-

D. ,;..1, ,;~1 1"'1. r!. ,1 ;, VD '"lA ' ··" ... '" ',. -. Dl. ,:~1 

Subsurface soil VOC results are presented in Figure 13a. 

A :. -r~1..1. n n 'u. ; • ..1. . ..1 ;. '" . .. '" '". .• L _.._ .:1. 

lUI """'J"'"• nuuc; Ul UI<O r ruJ. 111 u1 u"r 11 

were detected at concentrations below their '"'1-'"~'ive Tier II Residential Cleanun Goals in KB-

11 Ul<O "uu u1 u1" 'UH rr>n •w~"~ are . 

" 
- ,_ ~ .. 

tne ena or tne . Leaa was above ItS ·~opw•IV" Tier 11 

buil.-lincr and at KB-33 located along the west central Site hrl' Lead was also 

. avvn.: ItS -r ,.., ller 11 ' lioal at two other lS , the 

t=- No other metals were at above Tier II " -'~ iel f:leenun Gnek 

s· ' sm I met" Is "TE> lm nc. 

Field and T "h . ()A/0( 

I he sm I ""mnles were usm<> " of I bte fluelitv lhiPr.tivP T PVPI< 

and IV. A total of r-'· ,;. :and soil seven dL -" • s"mnles fnnr 

>]-""~' spike ()vf!':IM!':D) ,. . and four trip were submitted and 

tor end leed hv b:I'A S liOl' R hv l'PA 

S"' ou: , and PAHs bv EPA SW ou' R11 Not ell : WPTP 

., 'J 'I-' vu ... ~ 

• OA/0( elM" thP L "TP . • fnr n<P u.oith nn 

~ 1 HUOO H o H<Y_V" ru;;e ov 
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~ ~-~-~ .... ~·· ~· VUUUH~·~· ·J .. ~ ... --~·· ••• 

,_ 
~ .. '"' .~ .. oll, r., "· ··- ,,_ ,] 

·o .• , 
UL"U Ul HWI"O V<I"V" 0 _ ua·u" auu 1"' m 1 '6"'"" •·•u·•·•" I.OU"U", 

""' n •'- !I L .!. ~- -~ +L .II ~-
''''' ~v•uovu ... 
Wi Vt: Ut:t:ll lll lll<:O lll;Ul<:O> lUI lll<:O U<:O}Jl\..lllll; Ul<:O lLUU<;; <lllU Ul 

concentrations are color coded to assist in data presentation. Laboratory analytical reports are 

Jc' L lll lk. 

VOCs 

• au<«> va, 'a, auu ua l'' "''""' a v• au 0 . """'"' v '--''-' ua•a <ll 111<0 "lL<;; H Ulll 
,... • L -"'- L .. !. ·'-.II .II. ~ ~- _,, -'- .II •'- -~,-. 

detected at concentrations above their respective Tier II Non-Residential Cleanup Goals include 
,,, ., ... ,, .. ,. ., ., 1 vL, auu v lllJ 1 ~mvuu~. VUI<:Ol V VL.> "' .. •'-- ._ ··- ~· TT r> ~-

_, ,..., ,... 

Fe 
Figures 14a and !Sa present shallow and deep VOC analytical results in groundwater, 

'J 

PAHs 

l<lUl<:O> UU, I u, <tllU 0 U , ·" Ul <Ill~ m'"' r 1"U"l U<ll<l L al lilt: ~llt: HUID 

series data are not available since PAHs have only ·•,y been added to the list of COCs. 

r /"\ns Ilavo:: IlUL oet:Il u"'""'""" at uer 11 
•• 

cd)pyrene were detected at concentrations above their Tier II Residential r1, 
uua1s m WellS lVI W·IOL 10 lilt: o::as1 awng me ''":'" "'" eoge or uun 

shallow and deep PAH analytical results in !;IU' ~-
'·~·p 'J· 

~ 
n , me. ru;~ct 1vu. £O£>c- 111arcn LY, LUUL 

Phase II ·Report Page 31 .. 

-r 
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~ o· r ., ., r 

Figures 14c and !Sc. Total cadmium was detected at a concentration above its respective Tier II 
--;:, n _, ,-.. -' :. .. -H H\H Of\> I -;-~ ~ .. . 

total cadmium. Total cadmium was not detected at any other location. Total lead was detected 

1 I L .+L c>:. • A ,,:,: <'!+. L +L.l .• A: . 
--;- ~~ 

., cu uu~o uuc cr 

as an identifiable plume. Total chromium was detected at concentrations below its Ho>p -•= 
--nt:r H UUdl 111 UULII U11"0ll~ dllU Ull -we= rurnr cJ was 

southern Site property boundary. Figures 14c and 15c present shallow and deep total metals 

Field and Laboratorv QA/QC Evaluation 

~ 
The groundwater samples were analyzed using a combination of Data Quality Objective (DQO) 

II •nrl IV A tot• I of >fl <>rmm semnles hun 

"¥ "¥ \' ,~, uu~ "~'~' UljJ W~l~ ,, d!IU 

analyzed for cadmium, chromium, and lead by EPA SW-846 Method 6010B, VOCs by EPA 

~VZ!ef tor •I! No V• )[ , WP.rP. I in •nv ;-t,:;n 

-- ~· ~ -, 

·" ·~· UUU. HUH HU 

'"J -o ~ 
., "J ,. ' ·'J 

water samples, five duplicate samples, two matrix spike/matrix spike duplicate (MS/MSD) 

-;::; 
Lr n. " VV "O"TV VV!Vil, VVv> UJ L<r>..., "O"TU anu rAns oy erA c:JW-

846 Method 8310. No VOCs were detected in any of the trip blanks at normal limits. 

• KE~ ', Inc. , vj t No. 2829£ Marcli29, 2002 
Phase If Report Page 32 - ~ 7 "' 
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~ 
"'" with nn nn" 1"' .: · '" T nm IPuPI o nf ,,1 1 ')" ._,_, -' A .A -,. 

"J '"" uma ,, ao Vl 

• ~K> •y 'J 

Little Eagle Creek are presented in Tables 9, I 0, and II, respectively, and in ngurto 16. No 
~~~ ·~·~ , .. > UVUl LHU~ La01~ 

Cis-! ,2-DCE was detected in two surface water samples during the October 1994 m<> 

'"'" •• uo''-' , .. .:>L-.c illlU l'+ ugrL m • ·)!-.). 

TT<:PD A -1. 1: A ' • " ' ' '"~ . 

criterion for this compound (USEPA 1996). However, the National Oceanic and A 
_, 

\"~• '"} U010 a n."'-1'-' v1 11,ouu ugrL. lne CIS-1,. 

"· -~ ~~ ~ ~ ~~" -" ,_ -' 

Fe ·~ .pv•~., 111 . <.vvv, Cl: was 
;, ') .1. ·" : -' 

available from US EPA for cis-! ,2-dichloroethylene. The detected TCE concentration was 19 

~ ... "' "u ·~ v~•v U.OLrn. 1>~111 ~u•~uv•l !Of OLHtOJle OI .J:JU UgJ L. 

Field and Laboratory QNQC Evaluation 

(' ,. <' 

All data were analyzed using Data Quality 01:-: •• ; ~) Level II. A total of five <~>rlim~>nt 

"""'" aUU ~m•y L'-U lUT V V'-'' uy LOri-'- .:> VV -O'tO No tnp blanK 
"•L >L ; 

~aO'-U VU 1H'- •v•KwlJ '-./.f'V'-./.'-' mua, '"" v V\.., '"" • ror use as GQ level 
~- .. :.L -""' .. 

~ .:"" , WC. TrUjCC< W. "O"Y~ March~"iffilz 
rnase 11 ~ 1_l<!f'(}('C .E=__J_J_ 
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ti "J "r 
A 11 rln+n "'~-~ .L ·~ nn:~N Tlo+n r\,.oJ;+.- r\h:on+:.-~ T o.-ol TT A +n+~l n+ +..-o n• .+on. 

water samples were submitted and analyzed for VOCs by EPA SW-846 Method 82608. No trip 

-;:;: -;- -;- --;--;- ~ =-;- -;-~ ' ' n Ull lll<O '<'"" '<'--' uma, lll'- vv "'" T w1 uoto ao '"'"' 

-;:;: ~ -;::; -;;;- -;; -;-
:1urer•wet 

'" .• _, ~ 

~. -··· " T .T TT • _, ~ ~ 
,_. 

pore water samples were submitted and analyzed for VOCs by EPA SW-846 Method 82608. No 
-:- --;-;- -;- --:- -;- --;-

"'lllll11e' ~YOC are ror use as • level . ... ..~ .• 

--:>.If ~ 

Fe Provided below is a 'Y of remedial actions to date. The remedial alternative 

=~ er ~m Ilf1Ijf work Plan. 

"T.T fWATER l10N :s:nHElVl 

Till' lW( -vnr with twn 

source areas. These source areas are located in the . and .. 
octo..., ""rtinn~ of 

~IS' '""" 1 from these two source areas '<nT l off the 
'f~ 'flOW 

Tr Cff\P. (~~ · <rr WP.TP. 

by usmg mamce~ for " ·ina iotinn ~I These wau lv<OO were based 

..... -rr --:1 Tlr-r' 

onrl timP onrl .. " . I< "'' 
,. . .• in 

I with each other were nnnoirl~ro'\ for source area treatment inclurlincr-

F=- ;,_ "" ' . .~ -~····' nr , rn 
~5' 
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~ 0. :1 "· .,. 
• 

• Air Sparging, 
~ 

n~uo, uuu 

.r ~ .L ,, ' A c -'· " " "· D. ,, "''L /"'. 

Pump & Treat and Soil Vapor Extraction with Air ~ w (SVE/AS) pw ,.;d to be the most 

LV urmese lWO "v CIA'> was as me mos1 

technology based on expected operation and maintenance costs and expected duration of 

SVE/AS system and "nnlir.~hl~> radius of intlllPnr~>< tor vapor and mr ">- ., •• ,. Pilot 

·" '" ' 
-•~1,' '11\ +o >t " '" -· "<' '"''"" 

... -
'1Q +< 

A full-scale ~- -'· was completed based upon the results of the pilot to remediate 

ti of hybrid trees was included into the tl~><i<m as a buffer line along the 

The full-scale system design was then constructed. The SVE/AS portion of the system consists 

·" •• ,, •• c. <'- ,;, .rl ,11, .. t-;1. ,,., 

"'J . U! lll" oyo.-w 1> U! lWU !UW> U! •J pvp•~ lit;t;S lllllllg 

111" "11111" >U' llJ """ 1 1!0W" 1 '-' 'Llrl.'-' <HlU 

. 
units and one southeastern treatment unit. Each treatment unit is serviced by separate equipment, 

;,,., tl tl. •• tl ''Pot~Pnt nn;to hnnoPrl ;n nnP 

and the equipment for eastern treatment unit housed in a separate enclosure/trailer. The northern 

UHH Ul Ul~ .., • L<rl.'-' oyo•~•u 10 VI O~>~H >U.lJV1 ~~11> n~uo uuu •~u uu 

Wffln 
, "'"· 1 'vjoc• Hv. J819~ r=- mw c. • u, •vv• 

l'hase 11 
:; Mnr~:,e!:,ort !'age j) 

Former,-,. Allison Gas Turbine Division, Plant 10, 
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b-= weus ana me unn or me "~'" ::>Vb/A::> oyoc~cu IS or ten 

. 
l of ten vaoor wells and~~ . air -'· :wells . 

"""vny at the Stte. The waste action spans 1rom · in May 2000 to r.nmnlPtinn 

or me m JUlY LVV 1. 1 ne rouo· • .,.,5 me waste,, 

excavation and ,~; onno" 1 and confirmation -"· 

The of historic buried waste was discovered in May 2000 while inot"llina 

oyo'""' ptpmg. uunng mts time, soils, ~W~J ¥~ drums, and 11 .• 

~ . U l UlC "HI; llJ Lll<;; Ul v~;m w~;11 c. v c-o 1see •tgu II 

ror SOil With vrujmg anlOluuo O! debnS was also tcu m the 

an mv u m<:: <::nure l <::xcmumg areas nae1 rooiJ tc tocate o 1er 

11u,"u""' burtal areas. The m vc>~ lOll 1: a and exnl 

as v¥wnln J.L.L and J.LJ. - 0 removal, the debris was noted 

IO me me A was 

conducted to characterize the fill material and delineate their extent. Fi ~'- of the ro. -'- -~ 

o~ ·~J are lin . L,j,L, 

3.2.2 ~ - •- d ~-

A , "'v~• survey or me ::>ne was m ~",., LUUU to Identity ~ , , 

-me to or ome waste o 1a1 areas. 1ne lVSJCal was 

lEM) and (MAv) were sel<e~et"rl based on the 

=- Phm-P II · ·Report Paf!e 36 

·r 

Indianapolis, Indiana 
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~ "" 'Y 1' V L "'" uocu <v .vva<v 

-~ '· L ,,, '1:' '. .. ··''" -'· -"· :. 
_, 

t' 

TL . . ' :. _ .. .1. r! ' T. ~ ' .C' .L 
'7 "" 

,. "J 

lllt: 111 >l out '"'Y V<l> lU Ult: Vt:>L <UlU >UU111 Ul Ulv lllt: 

Geonics EM31 conductivity instrument. EM31 data were collected along east-west survey lines 

"t'" '" 11' llllt:l v "', Ult: >lUUJ "'""· DULJJ ljU"Ul"lli.O <ll!U t' uaca wen: 
' ' ' '' . c ~ ~ c. .. ~ _, -" ' 

_. n 

magnetometer along the same east-west survey lines using the same 2.5-foot sample interval. 

Ulv lVlfiU Ul>UWUt:lll ovll>Ul VV<l> 1\.vpl <1l 1<0<1>1 1VVU lt:v1 <lUUVv Ult: >UlHl<Ov LU 

' "" C. 
0 

.L • ' • '·' ~ 
_, 

' ., .. 
the Geophysical Survey for Buried Materials at the Allison Engine Company Plant I 0 Site report 

t' L 111 '-" ~ U' , lllv., ·r 

Fe The EM and MAG results of the first survey identified nine anomalies that suggested the 

t' 01 ounc:;u Ut:UH>. lilt; HI MZC lfUIIl lUX'tV reel W OVXIOV . - .. - - . -.. . ., .. . .. . 
8 were located within or on the edge of the south parking lot. Anomaly 9 was located in the 

enu or me nem somn or me somn , wr. 1 ne out vvy , one small . . . . .. " .. ~ 

including maps showing the results and locations of identified ' -' "1 anomalies is found in 

' I.J. 

3.2.3 Exploratory Trenching 

m w me resuns or me c ., ow '"Y an was 

.. 
was conducted on ~ . 19, 2000 ( .,J;~" A4, A5, and A7) and October 6, 

LUUU " were uu11u!; mr or ., 

1. wa'"""' trom the test was on !''"""" 

t=- --r=r ril ;-mr:c-r~ JVJarcn n, <VV< 

Phase II 7 Report Page 37 
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~ - 1 l"n thP ol, WP.TP .1. ·-' h"~lc int" thP r"~"''""< "f thP 

anomalies and associated test trenches are presented in Figure 18. Photodocumentation is 

_,. 

This anomaly covered approximately 2,000 square feet. Materials encountered included decayed 
•• -' .J. ~ . _,_ .J .J. ' _, .1 -" ' ,, 

\~•5• pu«<U< ~•u•uo, ~•~u ~wou~~ ~•uu<o, ~•~·) u '"• omuu puao, =•u uu•~• 

.J • " -'~1.-:. ~ .. .:. -'- :' .: ' .: . -'~' 

(PID) did not indicate the presence of organic vapors above background levels. The waste 
. .J -'· c c c .. '-~' EL ·' 

LL .J 

,;. ,n 
.J -· 

"l +"o>t 1. A ·' ,, . ' ,c 

.. ., 11;;"'• " v• :Ul - 0 - lY O,VVV I.OULJl\.0 110101 Ul Wi1,ll0 Wi1, IV "Xl,l Ill fH . 

A '"h' A2 

llll" :>,JVV T • '""" 1-l.llOUUgo u"''"na1s m A 1 were 
•'- '. ··-'. _, 

"- ' A , ' ' =- a amount of soil. Field ,~, results indicated volatile vapv.o "!'J 

.<vv pun" P" vapor \PPniVJ . .ne wa"'" "' ;). reel oeww 
.J , . -\ :. •'- -'- .J . "· ' ~ r . , . 

an •o• or ·rr 'f reel, a or -o 1 'f,UUU cubic teet ot waste 

was lU eXISl Ill A£ 

AJ. 

.ms 1s me ana 1 LUUU sauare teet !he 

. o1 wa,,e was noted in this area. Materials encountered included rnnltinlP "' " 

omer ana ~ous tllaCK ana oaors were notea 

the ouu""""' end of the test trPnr.h PID r"~rlin<>< in this area, uu• '''""'• were low and in the 10 to 

of the A3 onn...,~lv ' to the from the main bodv of A3. This .. 

of the anomaly is chan""'"u"""u by .;, less riPhri< but hiahPr soil contammatwn. Soil 

=e ,_ -~· '"'· r .. T •. ,, .. m. '" 
•.s• 
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~ l' . J "5' 

~~"· U::~.t::~n :::-;;::-~ ON ~ ov+o~-;:;~~ o~-:1+a~;~o+a-:1 oo rloo~ oo 7 f"oo+ hM A 

""" -r '0' 

'"'"!;;' v ,, ·•o• '"J ,,. •UUlv lvv• Vl 
'""" vvao 

. 

parts, and other small metallic and miscellaneous debris. No elevated PID measurements were 

llULt;;U 111 Lillo '"J. lllt;; W<lOL<O vvao t;;HI..Ul Ul aUUUL 1 lUVL V!;O UllU Lt;;l "' _ . -• "r _ • ' • "L • _ • .r ~ r_ -• e 

roughly I ,200 cubic feet of waste was estimated to exist in A4. 

' . '~ 

This anomaly covered approximately I ,800 square feet. Material encountered in A5 was similar 

LV "'"t' • 5 , L uu ao lal"U 11<01<0 a 0 aJ.U, llV . llU Wt;;lt;; 

'''""'- • ·" .L ' r. .L -~ or_ 

Fe bgs. Assuming an average thickness of approximately 2 feet, a volume of roughly 3,600 cubic 

OL Vl aocc; vao lV <OAlOL lU r!.J. 

AnomalxA6 

1111> ~;uvo::n::u .<,.wv lt:t:l. 1Vli1Lt:lld" • .:u, 't "' ana 
r ' ' . . ., .. . - . . 

approximately 2 feet, a volume of roughly 4,400 cubic feet of waste was estimated to exist in A6. 

. . -
This anomaly covered approximately 900 square feet and was interpreted by the tysical 

owvo::y i LU f . a pv"'lD'" uum:u tariK. 1~u tariK wa> '"u tn me t;;A!JlVHllVlY . -· .. . ... . . . . . 
about 2 feet bgs. No elevated PID readings were noted. A no an avera15._ thickness of 

' '" reer, a v :or u 5 • uy 1,~uu cumc reer or wasre was IIO extst m A.t. 

til 'OJ JVJUrcn < Y, <UU< 
f'hase 11 1 Report Page 39 
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~ 
AS 

WH< ~' ~ ~~'"'- • 1 the unner 2 fppt hao ~ , mhhlP WH< ol<n ·" nPHT th~ hoo~ ~+ 

the .rencn. No PIU were noted. ,;no an average of 

Annm"]v A9 

~-J • J 0 

the of nHtinn _IM entire ' Wa< invPoti a~tp,1 and nn r' ~' 

waste was r.nn · , ~u to remam m this area. 

A AlO 

This small Hn.omalv , as Al m r1gures 5.1 -o· 5.3 in the •yo•• survey 

r J 

,_. 
lot No soil "' wa< The entire ·'- Wa< invPofiootprJ onrJ 

, " no nu •u~i waste was I to 1 in this area. 

~ 
. 

.j .. l-'1 waste 
The P.vn· the of waste in the ~nrl 

rr '"J 

. mat tne~a ltkelv <nurce ntthe ·i"""'~ 
the Site as well as other :ial COCs such as m~>tH 1 ~ and P AHs. In ~ to th"'"" fi 
a val was and to miti tT~tP the hnrip,j Waste COncern. The 

acuon ec o Hnrl WH<tf' n"t"rm =~ 
"' and"'~ '"l - ·-·~~' snil o~mnlincr and "' 

:I.Z.S 

The first task of the -1 ""tinn WH< tn H waste"· -·~ ". tn 

VjJllVllO fOr dj inn Of the hnrif'C WaSte. Hi> I i~olly, HlV io-Htinn uvuv<Ou wastes generated 

at the S1 te were classttter as ltsterl w~ot" n<nlll FOO? Fon-r ~ -
began prior to Parts invo: in the and is to hHv" h""" " 

~ Phase II r Report P;,aa dn 

·r "'• 
Indianapolis, Indiana 
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~ 
. .au,~ measure taken by General Motors to ~looo;fy the waste in of a ~•uwu or 

r 

£. OH~h 00 0 ~- nr ,l;n bnlr onrl thPrP ore> nn -"-'-' ~ tn · ~· · thP 
• ~ . 
source and composition of the solvents or how they were used. The IDEM Industrial Waste 

. 'J ., ., r •yy 

listed •o wa~te code~. The IDEM,,. lv ],.,1 hv letter and with 

. , . 

of ial during expl, imr were "oll<>d<>d and analyzed to 

c -. 
. VOCs. R, Cnn' 1andn Act ffi.CRA) metal~- and PAHs A-' 

and polycmor<uuc~u bi-phenyls ll'LtlSJ analyses were also.- on a one-time basis to rule 

Composite waste samples were collected from each waste burial area and analyzed for Toxicity 

~ 
··o 

l!l6U. and total KCKA USinQ EPA IV H .P thM WootP 

area AI A2. and the .of A3 a IS for lead_ 

T .P VI)( WP.TP. hP.J ow limits in oil areas Iota] vnr rPSHlto ;n,l;~otP-1 thot 

A2 and the •+· ion of A1 ahnv~> .:. , 1 

treatment standards. Waste characterization analytical results are presented in Tables 9a, 9b, 
1 Oa anrl Oh WootP onrl woot,. onohrt;~ol o· -. 

i in A -'- 1ent 1'\ 

l 2_(, Ji' !>nll r 

The waste ol action _,. 
~ of 1) =~ •'-"· ·= and -·'- of all -~ ann 

utilities, 2) removal and . "' of asnhalt and · c ·o clean overburden soil, 3) 
onrl nf mootP Ll' >Otnrv on <;\ 

-o• -,- 0 ' -' 

waste was either into .: •
1

• dumn nr if '""'' j]p,j for filtHTf' 

~ Phn<P" RPnnrl p, dl .. 
•r 1 /HUOU" UUO < W UU<O , < <WU 'U, 

,_ J• ·lio, Indiana 
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~ 
'- A:. Non-hazardous waste was u. -~ for final rF· at Waste v- ·s 

Twm m uanvllle, . All waste was UU~~UJ JniQ ena-

-. . ror ·r ,.ro uv•. •vvo or vmo, me. m •
0 

.• , vmo. 

TT. -~ 
.. _ A 1 A'> .A '~ A " " 'l(\()1 .A T .. l. C 

2001. n,,.;n,_ this time 190 loads of waste were transported and disposed at Envirosafe resulting 

m a rora1 01 't,,o L.J 1 tOll>. 01 W<t"~ ill1U" rwlll~ "'-''""! 
n ;, A 1 c "'- "'- A 0 +L -'- 0 
•wjJVH =v ... •v • •v• •v no -o· • •v '"" 

.A -" ;:; ")(\(\ 1 A ,.K, ">"> "'r\r\1 
. .t.: .• : . "'CA 1 .A. .c 

~ .... ,.,, - .A o+ 'J', ~. T ,..l+.ll ;, t, ol ,+A Q(l.:; ")(\ +• r. ,;, .t 

hazardous waste disposal manifests and a profile summary report are also included m 

177 ~ -~- ' ~nil <' -"- - llP<nlt< 

ot:n soil was .-1nrinn waste in with 

VRP . 'amnlin<' One and One >UV>UUaC~ SOil I.OV11111. 

·r ·.r --

~ 
toot : alon<' the J:<Joor were at ot tc IT 

oer 1 0 000 ~m,,r, feet of area. "· were for VOCs bv EPA 1'v 

PAHs bv EPA 8270,and 1m. and lead bv EPA Series 

6UUU/7UUU usmg lJata l,.!llilmy 
J 

• .- lUI,.!VJ Levell V. 

and subsurface confirmation 
_, 

locations and -'- '' -' results are also 'in Figures 

1"<1 <tllU 1,0, '~'Y· WlU >I >Ul! <trt: 

r 111 l<WH;;> l"t<l"\.0 <UlU l.J<l"v, ·r 1 V~1J. 1 W >UU<lv~ >Ull . V V\..-, 

-'- _. .. .L ~· TT n _• . 

'" "- _, T ~ -~ • t. : . .:_ .,.., TT n .: ~ ,,_, 
>JVUU nuo "' .vv • v no "'1-'wu • v uv• u 

Cleanup Goal in 14 samples and above its respective Non-Residential Cleanup Goal in seven 

Vl lllto l"t <lUUVt; lWU VVtolt; 11~<11 "'" 

r ·r "] uu• 1, >HvO~ vuv •v lUv vu·u ... "' .,~vv '0' "oJ =•u vuv •v 

'" '" t A ~-Q"'"' ,, .;·m ,{L.,\ ot thM~ lncot: oo ,, .-1n~ tn 

- '- -' · , I "- - '' ••- ot thP · hm ,.,, Tt <hnnln hP nntPrl '- th"t ,1] hnriPrl Uio<tP 

~ 
KFRAMTnA Inc. •No. 2829E March 29, 2002 

Former r'! -I Motors';. . " Allison Gas Turbine Division, Plant /0, 
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~ 
had been removed at these locations prior to sampling. At locations where lead concentrations 

·~·~ 
~vv•v 

.1:. _, .... "'- -"-'- A £. "L .: -"'- -~ 

included the northern and southern walls of A6 and the eastern and western walls of A8. 

-, """ . w ~~~" v< <H~ov ~·v~o <V< ~<V HVHHVH< ·~· V< nV HHV<V 

VhV~ >~HUH n ~0 

_, ' '- thP h,;].-l;na ;n th;o orf>o on.-1 in A 1 r. "'- '''· woo nnf 

ill Ul~ vUUlv< U< ~· ~<U <UV UUHH n~< V< ~~ Uv<v u 0 au< H ~HU1UU Uv 

HV1VU 1HU< ~H nuow uuu vwu -

No subsurface soil sample contained PAH, cadmium, or chromium at concentrations above Tier 

\' "/ 

ohnvf> ito n Gool in oiY .1. Onlv A?~\Vl ot 

5.9 ug/kg, was located at the property boundary (west wall of A2). Further excavation here was 

•v •v ., •o ~~ 

moo nnt -' ohnuP ;to "'- D •• ;~ ''-' ('], Gnolo in onu oo· >nlP 

Trichloroethene (ICE) was detected at concentrations above its respective Residential Cleanup 

Fe 
~UU< W "J - ... ~ ~"') vuv 

' 
. • •~u • u< ~~ u5'"5> mo - "' "'" J-'<UJ-'~"J 

h 'IY'J; ot ohnuP ito 1',' D. r1. 

Gnol nf?'i 71 malka ot thrf>f> 1o· (]) thl' floor of A? (A?Fl M 'il malka\ (?\ thP 

~V~ UVV< V< < >~ \£>j< / U< V~ ~•u \J I '"~ •~• v• <>J V>Ju" • m ~~ 'o' ~ISJ· nu 

o.-1.-litin HO in thPoP orPoo oo o 11 h .-1 h .-1 

on.-1 fhP orPOO WPrP 1. ~ thl' Mf>O of fhP ,,, ~=- inn 

Lead was detected at concentrations above its respective Tier II Residential Cleanup Goal in six 
_,., ,. ,, 

""" _D, ,;, ''"I r'l r , I ;, ,,, >.T. ... +1. .: . 
oon nl..o ohn '" n .:A. :, rl. nno 10 m<>r<> ' ' n<>or th<> h ,,1. T ,., 

detected above its respective Non-Residential Cleanup Goal at the floor of AI (AlF2 at 1,400 
.n .. \ All ... I • ,,, _,., ,., 

" -·· ,.,, ,., .. .,. '""" . 
~ ;n th;o or<>o 

AS menuoneo waste a puruun 01 me a or me 
., ,,_ .£ ~ ~ r ~ 

,. 
' ' 

. . 

>ur v~y. lhe waste "1-'1 1 y 1 uu teet to the east the 
. 

~ Ph IT. 1), p, "' "' 
• v• moo _ , __ '_i~orors "Y uus 1urumc .. , rwm JV, 
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~ 
and IS limited to the north and south by the footprint of the building. The horizontal 

'" -r m n0w~ t7a. Vll lll~ 

~ +C ,;, nil ""- ,_ 
~ .. 

:'_ v 0 o =<u a<~ 

ranging from 3 to 5 feet bgs (see boring logs KB-il, KB-i2, KB-i4, KB-iS, KB-i6). A thin layer 

·r '"·" •w• u 0 o '" •~n. 11110 W<t>liO 

...!":' «UU V<U~< U"VllO ~ll~V _11_ 
. area A 1 __Ihe__onh. ;. " £". th i clc Lrner_nf_ ~ot. -'oT ~;.~ 

. !' V< v•u~• u~vuo "' "'~ ~uu•~ ~" ~u <tU UV~<UfS~ Ul 

-r :'_ -'-"'- O'iU«l<c 110101, UliO lVlill --""-
i"l 1Q_ thP h,ilrlino m"v nJ.. "" "'"" .• t..:. "' ,...·.L<>_Ol_li 

cubic yards). Since removal of the buried waste beneath the building is infeasible, it is 
. -, • !' ' «UUl '-00 UUO 

'I.U LU!"IjLLUi:llU!"Ij 

4.1 CONTAMINANT OCCURRENCE 

1WU areas nave oeen ana an source area and a 

~ -'· "rL 
. or me grouna.s_m:_ me_ __'_'_"'_ "'lOa ~ 

~llt: i111U " ... oy as u.o~v, ~reo o: the waste burial 

:Area 

11110 • art:<t IS 
0 to oe wnn me --.. V OC source ori g:inati m• 

HVlll lOllS near me o the h1 \LUl. _are_ 

primary COCs associated with this source. VOCs are detected in the soils at 
v~•v n 11"1 11 uoats. 1ne ot concern is grm "'"'V'' 
v~ a1 .l!QQ' Iter 11 I eaniJn...tioal.s.. 

on-Site and to the east m the nei"hhnrinl' residential area. VOCs are also " ·" in 

o" ·at above l!er 11 r lP"n"n Goals to the east. 
VV\.o ".'=_li the ll1nP.r oanrl 

. Hrv:L -"-

me l CIS- JllUiu~ m tne lm" and deep zones of the upper 

~ Phase If • l>onn.f 

., 0 ' mvov" ' n} '• fftti>·un vus wrume ~· "'""'"• nunt 1 U, 
Indianapolis, Indiana 



                                                                                                                                                                                                            

Reference 21     Page 53

~ 
Q • "J ., ~ w u~p•~• cu~ u•oo 1 Vt;U 1 \...1:0 

the di" vinvl ohl. .;,.!, nl :. th oh oil. ,,., ~- ·" ~vu~ '!-'"' 
·-o "J 

PAHs "rP. -~ in th<e r il ;, ·~ .. ..... 
't' _" ·m 

~ou•o 

·--~-- 1> UV< <v oe ~the 

detected in the subsurface soiL PAH are not widely detected in ~1 in the 
.. ~--~~ uvv ·~ .. ~. 11 ' lJOalS lS VVOv1 ·~u near 

the "'' •hro oil . ;. 1. '" +h nh nll -~ .:c. ~ 

""' .. • lJOalS Ill me "~ •u~~ or 
.c. · <roil< in th,. ,...; ,. th C'. "r. .1 1 • ~ L 

above its respective Tier II Residential Cleanup Goal both on-Site and ..... "'' • the 
•u uvw uv• "' . ao au 101a1 

hA< ]. ><>n ~ .1 0~ ;, T!. rr n -=~ •'-' 

~ 
property boundary south of the eastern VOC source area, but has not been detected above_illi_ Tier 

. ovucu v1 <ouu.,; D<1!;;lto \...ltot:K. 

Western Source Area 

-- HHU 1V1W~1 jJ<1Jl> -~01' vpv.auvuo ana waste ounal 
,;. ,;,;,.0 1. ot. •n ;, th ,,- +L <' 

parts were placed outside on racks to dry. It is that solvent ~ 
_. 
~ 

c r ·- <V UUO m wasre parts, l!rtndm<>s. and 
nH ,, . ~ : ~-

analyzed from the western source area resulted in the addition of P AH and • '· ....tQ__fue_ list of 
~~o u•~ JU Ulto auu SOilS ar • uuvuo above Tier II 

1\.To D .:~. 
''"' 1"1. -=· 

western source area have largely mitigated soil concerns. u soil -"- -~ 

. cv •u~ •~•uv • u• <a 1 IIOL >pOl OI V Ul.- : m tne area of 
KlL1~ 1 .~ ol. •• _, 

, <uv . oyo·~·--· ~are _111_ ..l!ill!_south 

~ 
VJ = ~2002 

Pa<re 45 
< "WOO u 

·~· .. 

. 



                                                                                                                                                                                                            

Reference 21     Page 54

~ 
~ c. " 

the VUl to th.e shellow ,,, .h or;nn "";' ~~. vnr 

v ....... ~ OV' 

and 20b <IPnirt the ·<1 c.is- L 7-0CCR · nlnmP in thP ol- oll .-1 -1 .c 
:': v• 

- -- 0 >U~ U>OOUH ~U 1 '--D 

and 22b depict the dissolved vinyl chloride groundwater plume in the shallow and deep zones of 

- ·r --

As with VOCs, the PAH occurrence in soil was mitigated during the buried waste removal 

' '-' U<US art! 

found 1 the ~: nf thP c. ·" ' h,;],J;. ... ul- ,, . t _, -~ ~-' . 

''-•uv • P AHs are not detected above Tier II Residential Cleanup goals in groundwater in the 

-.. •vuu, 

Fe 
As with VOCs and PAHs, metals occurrence in soil was largely mitigated during the buried 

1vv• >U >U'- '"<V•v. 

. ~ ; -' -~ lead and '0 .t T; TT D .: ~ •'-' ,.,, 

- of the waste left beneath the western end of the facility building showed the~ 

~ uum>. 1 v1"1 Jeaa 
is ~- .~ in """' ot .t. ;. "r:. TT 

Goal. The total lead data does not indicate the presence of a definable groundwater nlum" and 

•o , =•u . .-r , typu;"J LU 
0 .. 

: WPTP h ·-L: ~:. ' io 0 

The '<itP is 1 ~in en •o ',,;tJ, • l 
'" t. 

.. 
of the surrounding area, available information related to environmental concerns in the area of 

I .C. +;em .;, .~ .. .. : .+J..' _, ..!.1 _, _, 
_fiJ ~ -'- _,_ _, 

-, uy ~'" 1 uam ~ mc. 

~ J>J. " ,_ ~.tuu.t 

--~ __f'<lfi!_ 4 6 



                                                                                                                                                                                                            

Reference 21     Page 55

~ .-
of These Allison Transmission t: ~iotoelv tn th ot l-TAJ1 

unnea tlbiLL uuu of the Site, the Oil Terminal located 

~··--·· 

<.oUV concern~ _jQ__jj_ w~ otoe _dwnn_ _m_tbe_ 

•J 

_._..,_ 
_!_':liS). ~ __1llll1 'llv 10 ls_such ~· -'· 

' 
l ), lUUUUlj SaTIU, • UJ -, scrap metal, heavy metal hydroxides, solvents, and 

~J --

underneath ,1. 20 _fu1___Qf_ fill ____Qthrr_ ~-
, __ ,_ 

'" ...lDEM___i_nci 
''-'purung Jug mm:u JUIJt: l'f, l'oiiSIS : a release ot an quantity of PCE from an 

111 LU • sources Iuentmec. by the nn off-Site soil data collected 

~ 
. •o• ·~ -·- 0-,_ .... 

""' ann_ th ...M.ich.c A= >.t...t1 

~ PCE and ICE_ were _in_ .. ~ -"- <nil ,], 

. • uw~ "'"' 

. u l'"' '.)'_ me 1.S.ee_ _j_ ~ 

~aoove~ rv" l!er~ ial Cleanun Goal in..sni.L.borina KH-?d L 

. lllt: 1 naza tsee . .,-- Ua). A ow• .. w is in Michigan Plaza that 

'"'--"-"- 1 ury '-illillY == 

aemu t' .. ~·~o'"l'"o aatea rrom 1941 19)0, 19)6, 1962, and 1972 were reviewed to 

~ ~ 1ana _mrer_ Je. .J.he...aenaL --<h .£_ . . ~ 

the buildin!! 1~ at both~Site and Allison -'. Land...use. ormth ,.p t~ ~ 

lllt: - •o ny~ where TCE and PCE have been detected in soil 
eN_ c..llrill LOLtl1e. ....ud cili 

--"'-""'-

~ ~II ~ p, .d'1_ 

' • •v, 
Indianapolis, Indiana 



                                                                                                                                                                                                            

Reference 21     Page 56

~ 
" •1· ; of the sediment "''rP. umt' ,tl -"- ,f' T •• ,-, 

= ~~ 

~·-·1 ~~~ tor vue. V OC are not detected in the sediment, but have been detected in the 

-- VHVH~ ; <ll Ull<i 

~ 
UC Ull~~ 1ll ~~~o ana 

~ ~ Will' 
~ .and~ _l99lsan:tn!.i=_ 

--hicl "'· .A~ " 
v \.JLS m me two events was c1s-l ,2-dichloroethene. Cis- I ,2-dichloroethene was not 

·-·-· auJu~'-HL cv '"" rwo un-
Site ol. ·" nositive ., __of__cisd .1!.1..1 ;, _., _j_ _£L 

eveuc oruy wnn a mmnmum concentration of 17 ug/L. No other VOCs were detected in 

lilt: ot CIS-I ,2-dic: in these locations support the """ that the 

Fe 
.. -- ~ .... ~ ~-5·~ w urucr _((> 

:.J.lli L!l'-ClS-.1 ,]rl_h '-' ·-' 

'-VHUHlU~ 11111r" in• m n r1 "li 1llL.lll.< _r_ ''"-

- . . •o" lUI 

""" tle ...thaL.1he _f£ o! ... _ 
-'--"~ 

~1-'"">vu~ iior :_and fiTfllTP 'T'l ..d<>.l ~ 
_, . 

uuw mat ot vmyl chlnrirle and trichloroethene would be below the 
_IQ[ ~ _j_ ~ _, 1.. 

from two 
V J "'~ ~m•} U~Ul 

. Vallles..were Lfn ,£ ...t -' 
u.,Ji, ••• The U~'s n, ,~;,., fn w: . ~ . •w~pw<o lUI 1.01>· 

.l!JJIA_r 1 n Q '7\ t:.. 

vvo ... -1 enect level (LOEL) tor di"h for freshwater organisms at 11,600~ The 
-"- .1nr. in.a .£. •• L> 

v 'J .... 
'.!"'_ _'>"_ -"' 

atj4.6lSU ug/I and..J'l T nwP<t -1. n!; .. : r. 

~ "'"' "'' -'}"• <UV< ~If •Revort 
.. , ........ , , vuo , "' ""'" -.... .., nam 1 u, 

Indianapolis, Indiana 



                                                                                                                                                                                                            

Reference 21     Page 57

9,538~ These references ~low rlPtec.tion• of~~~ ,,, 

~ Llll~~ ----- less than the •v nwo of these literature screening values and 

- ·r '" ~,- ,, ... - ,_ 
'--"'- ;a~~ 

~-~ '-''-"" <ftlVHl~l\.1~ ~ ·urtJ· 

__-_ __'_L ___L' __<._ _,J_._1_ ~Qgy_ nLan...unner_ •r __,-,£_ ""- ..fa - -,0,, -'<>1 .A . • lo:.' 1. --"'-

basal silty clay aquitard. The basal clay is thickest in the 
•! I Of the <:::itP onn thino 

-~n~uo '"~ ~uo•. ~ lUWCI 1 sanay · ts present 1 the basal clay in the eastern 
''· .£..t], " -= >1.-0: 

..ere,. I<- _S.n Lrll >£. tl. ..L.±b _, ··o· 

between the upper and lower sand -• 

Jhe. mruiT. ,J__L _, ....:. 

armifer The '"r if :. '"'~ lC..£, r 

impact from contaminants that breach the upper fill and~ cover at the ___S_ik. "'· '"''" 

-· -- W ~VH~O 1> , .uy u1c oasat smy c1ay aq· narc 

~ __]]Ji, i. 01 I I .A A "· ...:. 

-the lower •rl oonrl on ife 

-n o~•u w 111 ""6'U·~ -~ tent In the 
sourc.e rP 

'" .-l 
A:. A!. ,,; 
~ "!1:tle....haQ!e. 

Lreek~ A --L tl 

otrecr tS more towards the adjacent residential area. ~i:.6 well data show that the 

HUU •u~ uu0 area. In 
the L..area. it is Uhat thP --'lOC_ .I ' ~ .tl.- : ••• ~ ...1 

mro the . Michi11:an A ...f.. .. : ,£_ -~ 

water -·- rations suggest that groundwater discharges in part to Little Eagle Creek . 
_QJ _to_ .Jttle_ 0 0 ".l.e....CreeJ, ...b . "J m•~• ~•u . putc 

Water oL ·' · '
1 data. __Oru:e__south_ ofT .ittlP.Erurle...Cr<><>lr lliL ,,, ol A; ..:.J. 

"_1Il_ the upper sand is Thi• io Cl. .-l .L!. 

-•oy-·sinn, and · flow patterns within the upper sand aquifer as it thickens and 

~ 'Report '• •ovo _""''S!_ 11 

='-'-_f'J u. ...C..c.Lr.;. 

Indianapolis, Indiana . -· 



                                                                                                                                                                                                            

Reference 21     Page 58

llv south of Little Eagle Creek as b=- o~uu~v OI the tJasal Clay ClipS. 1 he VOC alSO rli.<nPr<P 

. ·~~ .... v .. 

Road and Olin 

'--VH'--L . 

. on the : at the Site. the media an.-1 . .c.c. H .: .. ~ 

_tate_anc[ . ntihe. ~_and '~ hnn ~· ··r c <JU 

. . - ... ~ 
·'to exist at the Site: 

nal "~ 'and <~ 'soil Tnh•l•tion ofVOCs released to •mhi~nt 

•a•~• 1 of VOCs release<l from Site 

1 ~t~l';;~wcuuii ana uu .. a• 'and, ! SOil Incidental in<>estion 
LL ~u• 

~ Dermal rnnt•rt . 

, ot vucs ed from 

. UO~<> W <H~~ wa<er anCI_ 

~ 
(ff 

D. <n Phase II 1Report 

··r 

Indianapolis, Indiana 
••• w .. , ••• 'w, 



                                                                                                                                                                                                            

Reference 21     Page 59

SimilMlv ;;;- PPn 
U_ '""' "'' ,, r 

~ exposure p.;·'· 
>"~"~"'" '"" wuu mu~ "'~"l''u" ana 

•• 
'""': 

~ uu~~ uuu 'HdCC >UIJ 1 KOOI and toltar uptake 

< 

l t( ; Hnrl '""rl 
"UlldCC "<lLCJ 

ne~ ,, 

:ton 
~ 

Sediment D.;-rmal 

Surface water ;~~=~~;~~~ 

~ 
n. , I 

n. ,, 

lA TTnl\Jc 

nasea or or the fnl 
Q ' UJ~ U«LU' 

• VVLS In >WHl\Ot: and soil are delineated on-Site with the exception of a localized 
il01 8i KJj-JJ. VD 

a uu >}JUL Ul 

15 feet. " a! PAHo HrP -1 ~ in r . '. ' 

1 uoals in the eastern area of the Site and beneath the western hnilriinn 

uoor. OlllrlhPr <iPiir>P~tinn nf P_A ,,. 
Lt;dll dUU 

.J. 

the ~nrl the hnt <nnt MJn:i: ~~ 'T"t. _, 

~ p, < 
rnuse 11 rKeport 

Indiana 



                                                                                                                                                                                                            

Reference 21     Page 60

L 
IS me hnrie<1 •u ·~· Soil samples below the buried ~ 

Ul~ 

' 
. _,, ···~ l 

buried waste beneath the h11il<linu will he ~' in o c;,; ·'"'' _:_r 

~ _, u1 "'" not spot at ror vucs and lead is warranted and may include a 

0' •m~• . 

... lH ,~,, 

"C 
__""'{ oe n:aarea to omer contnbutmg of_J.TOC .. 

'' _, ~ •• 
. ana oy sou cH l data. P AHs in groundwater are isolated in 

u 

Cleanup Goals. No further delineation of P AHs in !!rm '- -' T, ..1 

·~-- ·lll •• ~:IS :ana appears 'YP'""' of groundwater samples where _,_, "•-
0 

--~.,~uu,.; '-'"""eagle 1 aata and stream .,_ 
modeling suggest --, 

+1. ,. .u·.· 

~ • nu "'" 
~- om: 1s nea tne. th,t t' 

••. ··'-' _.<:. 
~ a..uu uma---"-" 

; Ul Ult;St; II~ 

n .,_ 
~ 

... ~ H<OHU<ll _l':'l_ O! CUL.s_ .: . 

. lO me SOUtH_!!!_ the MIChl mn A ,nrl "''· ' "'"· .. -- "' l'UJ e· . or the r exposure to COCs from 
+hi. . :. __..,_ 1 <lUl<OU. 

I for residential drinking water wells vva•~~ weu , ou55,_o,o me 
. r ,, . 

... Vl Ul~ wm:n: v~ nav• oeen _m_ "'· _±], 
WJ HUO 

established a No Well Zone in the area of the Site. the MrHn mHv "'"h •~ oi.d. ~ 

uvv• >U1Vt;y LU well users and rlrinkincr water quality. 

~ .• 0 • •v.l Jtepurz 
D . " 

·-·- .. 
Indiana 

v, 



                                                                                                                                                                                                            

Reference 21     Page 61

~ ~·~· ''""'"'" 
.. J ··o V""" un1. rr:n. , ,. vuzae ;or 

.v'_rc= VO -'1L .. UH Ul Sit•.< m 'A P17 

., a.uu ''·'-'· "" "· 101 to. /1 i)lUg 1 esf ]Or ;;a ( J 
with "' ~ rrr.n 

'Vl. lL .f'.f'• 

vv "'~'~; '-'•• V. 
l<m. 

7 "• and V. <Ti!IP.tt" 1985. ~deooeew 
frnrn r .;. ,;. rrn >rnn•n 

'' of Exposure to 

...,, £">. ; Ul lana I:.Il\u 

r?.u. a::.~ r. 1991. Elements in North American Soils. 
·'D. ' ,•, ~ -'-

Fn·· ~· 1~. DL. r r. r .. n 

zvasl •v ~ D, ., July of 1992. ·r 

:_u.IS ., lnc. Phase II Site Assessment Final Report for General Motors A"' ~ ~ ' 

~ 
Plnnr n _,n, r!TT L'. ., ., n. ' 

June 3, 1997. 

rluor ~ GTI, Remedial Investigation Report for General Motors-Allison Plant 10. n _,_ .ono 

~ TT 

Geological Survey. 
... "J may '-1, . 

Gary, H., C. Ault, and S. Keller. 1987. Bedrock r;, ,r. ·'· Mav of.' J• " '~K. 

-J 

M.C., 1980. r;, ,,_ for 
.. ,_ '> >'·l~~ U'-'lrlf1g, W.C., ana T. J• 

0 UUl ''-') '"-"purer~, )J p .. 

·o VJ , uu ~"' .,, u . .:>. u• .:>urvt:y, 231 p. 
. 

u, '"'-" JL.t lfH. §1-t IX!ntn I" 

"" "J 

~ 
'VJOLO HV. 

P. " 
"UO< U '"eporc 

.. 



                                                                                                                                                                                                            

Reference 21     Page 62

~ 11 • ~"~,'.:."'~"' of ~ .. , 1ental Management (IDEM). 1994a . Technical Guidance for 

_,,. _,. 

__.. -- > ~UJOU V" HUH<U" HOUU" 

--+ --llLL --lll T -. .. , ... -~ ., .... _'_ ~ .... ~ _<Jj_ " 
H. w. J. ""rl n r>:n:. 107~ A. ., .,, .r ,.-,. .._,. _':'_'_" '.':"." --"'-

<'. 
~~ 1'111;0 --.--·· t:l.j!L.. 1 ~Tales JJ~I'~"~·~ .. t of the Interior, Geological 

,, 
rl " ,h • A A. ·'-'· 

':..:"'.:'_-~ 

" 
. ~HH~U U<u<~J ~__"!'~ """'" Ul 

O'Brien & Gere Engineers, Inc. 1994. ~ "' A _Allison 

Survey Open File D. 
'--·-· ·- VJ u.reums. u.~. 

82-1007. 

t=-- St11rm R.H. and R.H. _1978 Soil "· of"'· ._c nh• T • . .1: _lT .: •-' <' 

::.- __":._ = • ~e = _!U_Jl.. 

;;:r ~JJ •••• on Freshwater Biota . Environmental Toxicology and 
. 

Vol. 15, No. 
'-'-!'!:' • 1_<.'T_1_. 

_l _, ·"--"' 

Indianapolis West, IND. USDOI Fish and Wildlife Service. 
'J ..... y 

United States Environmental Protection Agency, Re!>ion V. 1994. DataQz Tlih l.PvPl.< RrRA 

~ _[] A \ -'-'lJ>'1_ Ll. =-
. u1 '' aLer, t<..eg1 1s ana ::;tan I Y!l7. EPA 440/5-86-001. 

uuu"u ~-Lale~"' ·rl . .JLnb ll 1\g,nc~ (~PA). 1991. Risk Assessment Guidance for 
J_· u. J..L ~ --' 

.. ' "J ation Cioals!. ~ nee of Emergency and Remedial Response. 

F=- 'u. . ;..., 
. "· • '1'. _,_ 

rage J4 



                                                                                                                                                                                                            

Reference 21     Page 63

~ United st~tPo ln. inn · rPP --<i1 __l_!lR o. · D:oL _A_ n -I 

,,"''L,_ .. .. Final. Offi"" of Solid ,_ .. _ :... 
w~otP ~nr1 F, ,J], T"\{' 

-o :." 

· ~ Stot<><c n .: fCll..A'>. J. ""- r.. 

Jrnce OI_i)_(JI!O Waste and ·R .D.C. 

.1EI'Al. __l<lC.l4. 7', eL nl J>, el, -1 

R, _ill'.A/'i4(l!R -04/106. . 1994 

-"- David_!' Wi r _2lli)J_ "' 
.n (', .r, __w, n. "'- .J_ 

7: _]' ' ~~. uu 
m Luue nu<:K creeK ana Little . .t;ag'! l :reek 

/ 990-J. QQd IJ S _G nl n: ol <'. . n ~· ~~ .. , 

'~l'v" 

.. unvuA vv .-.._., '7o~~' ~L. 
nhi, 

OJ .~ "W'~' ""5· Water Well 

Wier C.E __a_nd__Gtm H H __lil61_ D _, r>. _, J..L T. -1' .J_ -0 

mu. l ueo!Og!Cal v~. ~J' 1 sheet, scale l :251),0110 

~ 

-· 

~ ~II · Renort . -:.· ----
•w•, ..,,,v, ~-o 'u•uu•o , • <un1 JU, 

Indianapolis, Indiana 
·r 



                                                                                                                                                                                                            

Reference 21     Page 64



                                                                                                                                                                                                          

Reference 21     Page 65

I 



                                                                                                                                                                                                           

Reference 21     Page 66



                                                                                                                                                                                                             

Reference 21     Page 67



                                                                                                                                                                                                            

Reference 21     Page 68



                                                                                                                                                                                                            

R
eference 21     P

age 69

ldstril pill a 
Su fi c soil 

atio s t err I a es 

s u face 
o I 

w t eac i 

Sur a eWat r 
( i 

gr d ate 

di c rge) 

Sed e t (vi 

gr d at 
di c rge) 



                                                                                                                                                                                                          

Reference 21     Page 70
·~ g ~ 

~ ·~~ 
) 
!. 

~--------- -~~> 
r----.._~ 

---lc c' ...__ ___.._ 
c 

~ ;., 
= 
~ 

~ 

' ' 
' ' ,[!'../ 
\\ n "'"'' II c = ~ ':'' . ~ 

I "iP u 

{ .= 
~\ lo L_j n 

_Y 

~ ; : I ' n 
u II ; .' II II ~ 

PI n .' = nF l I I " 
rcl D ,· ~ I I I I I I u 
I ·I : L J LJ 

LJ n c:: ', ~ I . I I 
. 

I"==' I LJ ~ 

LJ 

" ', L j u I " .n " 
LJ 

_l'::J_ ':::::'~_ ~ 

• ,I) L , 
! I J n 

\\ \..-' 
~ n 

Ho \\ ..c\ A L__j 
r-, n 

~ ~ '\.= n VI-() ! u LJ 

-,9 !" ., ·,-..:- "'' ~~ .. ~ 
o --'" ..n·· 1 .. ~ ~.- -.-
[2,] EJJ D, .... - -::~' 
~ rlu lULl ·-· '). "'M '":c 1--:::_,, 

Fl ,.{O~OM •oM""' r- "' ,::. '·, 
0 dl" o"'M ~~ .,M~- ' 

L"_j W-M ~~ .,•,·,:;;;:,.' -.1 

"Wu ~ ··•)T:{;·' ; · ... :'\_ ., 
D ·. .--~ ·-
n 0 l:l:!h· IJ::,;::. ->- .,~:.':.' 

·~ ;,,_ _ . ....._ I I 
;.:', In B I I 

= Ll JDQ I I 

·~· . ' S<-o_ 

.. , .,oo, -~~-~ 0 ' = ' = 

~= ~~OM 

' 



                                                                                                                                                                                                          

Reference 21     Page 71

... ~ ~~ ......... -~ 

00> '"' ""' 0 

' 

'---<_-::----
0 

----:._-~ l 
u u --J 

. \\ 
u 

\ \ = ,,., 

' 

'>: 
',\'." ~, = 

: ;;: -:· 
_Y ..... 

I ' --- ~ 

[ II I I II ,_,,. I ...... u 
I n 

I ,----------, nl l' ll 
,--. D 

~ I I I n u 
I I L J LJ 

L_j D c:: I I I I 
I' 'I' 

n I I L J L ~ J l = 
L.J ~ I' rl '-- ,---- J LJ 

[] Cl_L I I L J ll n 
' LJ .L__j I ~ 

<-<<CJ \ ""' A L_ ,_,, ~ 

n 
c::c:: LJ 

\\ -~ "'..)LJ /> ] I I u 

r'=i '-- ~ ·-·. • ,.:;, 
0 [] "''"''-- -_--
LJ '<"?=', -··· --:,- ~ [ J 

,.,, ... "~' .... , -, ,.._ .;_, 

;=; 1L,• .. ~ .,,. .'. "' =· 
' -= ~ I,. .. ~· , . ., I •. • ~- 0<0 ,;, 

- ~:.. " " ' -, 
D L_jL_ 

n :·~-« ••oo•::~:,'"'" 
··~· ' 

ll 0 0 .. :·,; .::.,. ""I• '::. ';" 

r:l n ,, .. , .. : ,.: .1 I I 

" no,-; lo J I I 
" 

,,..' --,;"'? 
'"""" ...... , .. , """:::;~ -·· 

,..,,., , •• ··~ ,,., • .,:;.,, '"'"" o.;;:-.. 

.. ::·~. "',;, :·:.:.~; .. :··:2.":~ .,~ 

' ""' "'' "'"~' "''"'"" !:;:"'-~ 

• • -.-



                                                                                                                                                                                                           

Reference 21     Page 72

'I 

1>1 

• 

"" 

= 

' 

n 

LJ c: 

no 

D [OU 

[ J 

-'==" 
D g_u 

'A 
D 

. ' 
~rl 

[J o c 

I D 16 

I lo 

lr 

II ~ 

II L__j 

1=[ n 

LJ l 11-----J 

= 
II 

n 

) 

I '--------J 1 J 

• 

n 
lJ 

. 

---, I 
---" I 

i I 
.--1 I I 

I I 

n 

D TI 
D 

D 

n 

l n 
1 •.•• 1 

·.;;;; -· 
'I I I 

• 



                                                                                                                                                                                                           

Reference 21     Page 73

~ ~ 
-· W< -· ' 

::::c ::::::::c ~lo•oi.J 

• 

o o" "'7 _S ~-'l 

~ / n"-
\ \ 1'02 '\ 
-'--'- --" ' 

~~?! 

__c_ \",) D ll: =L 
1",1 cL\!. ..... ~ In 

' 
' ~ '------

n n I \ i ( .I n 
__:;;;_ I • '">: '_!_ 

_11 led_ r []_l _J_ 

_Ll ·~ <I -----,- ll I 11 LJ_ 

~ I _o_c _C L__j 

Ll 
k• l ~~.:;~· J u ..... -= 

= 
• 

D II r/ 
L. ~ •'/<4 -..._ ~ L I D 

D D ~ H:::::::-1 I <'\\ \\ _c::::J_ [~___': 
• 

& \\ ., rJ 
-= __( v J::::::::_ L) J_j_ LJ 

-'-
' 

~ 
1\ !"": ~ 

D, /~~ LJ \ . '-./__ --' ' 
~ 

- -;.- ,i ~~ ~ ___":: 
. --.: _Q '[d_ _;-.., 

''":;-. 1--' "' :-'' 

' 
~ ·-··-~ ... ,. -~.;;. ,,._ ~ 

c 
I' I'· ,,,fl \ ,.., D~ . ...... . .... " 

f• I~ t· ... ,, .. _ ·--.. ~~ 
----'? 

"'"'"' w-••• ,' • ' 

~~ 
_Q 

--'= 'I·~= 0_ 

g • E llJs::lrc 15': _j_ I 
LL I I _r_ 

,_ . -~.,. 
••·+ _I !3 _b~!IS_!·~ • C::::J 

'':·:·' . ·~~: poWJDIJOd \ON ~u:~ ::~J ::~;:~ JO!J>JUI 

• 
-

~·' '~"' . I• :: 

• • 



                                                                                                                                                                                                           

Reference 21     Page 74



                                                                                                                                                                                                           

Reference 21     Page 75



                                                                                                                                                                                                           

Reference 21     Page 76



                                                                                                                                                                                                           

Reference 21     Page 77



                                                                                                                                                                                                           

Reference 21     Page 78



                                                                                                                                                                                                          

Reference 21     Page 79



                                                                                                                                                                                                          

Reference 21     Page 80



                                                                                                                                                                                                           

Reference 21     Page 81



                                                                                                                                                                                                          

Reference 21     Page 82



                                                                                                                                                                                                           

Reference 21     Page 83



                                                                                                                                                                                                          

Reference 21     Page 84



                                                                                                                                                                                                          

Reference 21     Page 85



                                                                                                                                                                                                           

Reference 21     Page 86



                                                                                                                                                                                                           

Reference 21     Page 87



                                                                                                                                                                                                           

Reference 21     Page 88



                                                                                                                                                                                                           

Reference 21     Page 89



                                                                                                                                                                                                          

Reference 21     Page 90



                                                                                                                                                                                                           

Reference 21     Page 91



                                                                                                                                                                                                          

Reference 21     Page 92



                                                                                                                                                                                                           

Reference 21     Page 93



                                                                                                                                                                                                           

Reference 21     Page 94



                                                                                                                                                                                                          

Reference 21     Page 95



                                                                                                                                                                                                          

Reference 21     Page 96



                                                                                                                                                                                                          

Reference 21     Page 97



                                                                                                                                                                                                          

Reference 21     Page 98



                                                                                                                                                                                                           

Reference 21     Page 99



                                                                                                                                                                                                           

Reference 21     Page 100



                                                                                                                                                                                                           

Reference 21     Page 101



                                                                                                                                                                                                           

Reference 21     Page 102



                                                                                                                                                                                                           

Reference 21     Page 103



                                                                                                                                                                                                           

Reference 21     Page 104



                                                                                                                                                                                                            

Reference 21     Page 105



                                                                                                                                                                                                           

Reference 21     Page 106



                                                                                                                                                                                                           

Reference 21     Page 107



                                                                                                                                                                                                            

Reference 21     Page 108
Table 1 

\Vater Level Data Summary 

... 

~ 
Indianapolis, Indiana 
IU~M VIU' 

. m.n 1-rnr ,(1) .... .. c • • I. <- "· ..• 1\. ' .... 1-.TUI ""' 

09/11/95 14.25 699.79 

713.71 712.30 7-17 706.71-696.71 11/07/00 14.62 699.09 

~110 NA NA 

14.l> 1.4< 

IMW132 71: 17 NA 10-20 12.17-692. II. 19 

11.17 701.00 

lll.JY IIL/U lU-lU }UL 11/U//UU dry NA 
06/21/01 NA NA 

iMW-133 708.79 NA 8-18 }UU.'u VJ 09111195 8.84 ~ 

==e 1 1/LL/Y, .. ,. /UU.4> 

708.83 709.10 8-18 11/07/00 NA NA 

)7/24/01 lA NA 

MW-135 713.69 NA lU-lU -if4/95 13.26 700.43 

ll" /UI.LL 
11/22/99 14.20 699.49 

06/20/01 13.85 699.85 

MW-145 707.90 NA 18-28 '·' 07114/95 8.85 699.05 
09111195 8.85 699.05 

122N9 9. 699.80 
8.62 699.28 

707.94 709.00 18-28 11/07/00 8.74 699.20 

8.05 699.93 

~ 
Page I of6 
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- -

Tahle I 

~~~,::•Gas Tur~;';:;••rs · ·:Plant 10 

~ u..-o ~~~ ~ ~oject No. 2829E 

... Well TOC •''' I Groun~r •. Scrce1~:.::•rval Scr•,~:.~epth Date Gauged 
?.~~~ 

GW 
m tr •• tl tr .. tl 

llVIW-,_0 JVO.O "~ JJ-·J 

09111195 9.44 699.23 

9.91 6i76 

07/24/01 9.51 699.20 
U 1/JU/Ul ~.JI 1,41 

~ 11.20 7 ).6: 

11~99 11.49 700.39 

06/21/01 12.46 699.07 
\I 

IMW-14~ '/II.UU NA JU.4J UU.51 
09111195 10.50 700.50 

~ 11122/99 11.50 699.50 

"J.V ""· JV,J".J,J " 

10.73 700.34 

02/0519> 11.75 701.18 
11/22/99 13.57 699.36 

13.51 699.39 

MW-151 712.96 NA >-2U 07/14/95 13.93 699.03 

11i9 
13.97 698.99 

13.98 698.95 

=e 
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Tohl•· 1 

• ••« L<><> u••• , 
Former Genuine Motors i 

=-- IDEMYRP 
l'rojec1 No. ZHl91C 

713.06 NA 5-20 07/14/95 13.45 _699.61 

ULIU)!, 12.21 700.85 

J>.>V O>>.IO 

13.38 699.68 
112.93 713.20 5-20 707 1/07/00 1H4 

ii 
13.54 ~39 
13.46 1.47 

~1/95 11.76 699.88 

11.14 700.50 

711.67 709.30 4.5-19.5 70~ 11/07/00 12.15 699.52 

11.83 699.84 

~ 
11!/99 

12.17 702.05 

14.11 700.11 

"'·"" "'-"" J•LU 

13.79 700.47 
13. 700.49 

717.52 NA 14-29 s 16.78 700.74 
15.71 701.81 

11/;9 17.53 699.99 

717.61 717.80 14-29 703.61-688.61 ]l/07/00 17.31 700.30 

17.08 700.53 

11121 
12.52 699.17 

12.43 699.29 

12.25 699.47 

~ 
-o-
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, •• H«O OVL uouuuu I"""" "' "' 'P' 

12.40 698.90 

07/24/01 12.17 699.10 

I"'' -uo 720.05 NA 14-29 '.95 

ILL'"' '.M 
19.09 700.96 

06/21/01 19.66 700.46 

19.43 700.69 
00 <OO 00(3) 

/IU.UU /IU.4U NA NA ll/U//UU !.4/ on.OO 

06/21101 11.43 698.57 

~~~~~~=F~~~~~~~~~=F~~c==F~~~~~O~I11~'110~/0'0~2~11~2~2~~698.'.~7718~f=======~ 
1 w 06/21/01 1.95 699.15 

U WU!Ul l. ,_ W9. Jl 

MW-llil 101 oo!•J 1-11 liQQ oo_<oo oo 11107100 4 01 liQR QR 

07/24/01 4.02 698.97 

MW-162 712.95 713.43 10-20 7( 11/07/00 13.57 699.38 

712.95 713.43 lU-20 699. 
699. 

12.83 699.53 

12.83 699.53 

718.56 719.35 16-26 07/24/01 19.47 696.09 

13.5: 699.02 

14.32 698.67 
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Table 1 

~~;:~:·Gas "'"'"" 1 urome , Plant 10 

~ WL<H •m 

KERAMIDA Pr-oject No. 2829E 

Ill·• Well 
TOC • ,., 

I t;roun~feet) 1 Scree1~,',:;erval Scre1~:,~epth 
Date <.;auged 

~;~~ I c.;w ~~:;;· I feet) 

716.25 716.55 12-22 Tl 17.81 698.44 

IMW-168S 715.71 716.12 12-22 703.71~.71 06/21/01 17.66 698.05 

MW-168D 714.71 715,09 26-31 688.71-683.71 01130/02 17.00 697.71 

IMW-~ 15.95 716.25 15-25 /30/02 19.75 696.20 

IMW-170S 717.40 717.77 17-27 20.45 696.95 

IMW-171S 711.83 712.19 12-22 01130/02 15.29 696.54 

11.96 701.07 

713.00 713.20 45-50 11/07/00 13.95 699.05 

~ 
I U.VO I U.<O •o-Ju VIU41VI U.Oc 0».4c 

13.48 699.58 

11.65 700.64 
12 12 700 17 

~ 
13.14 6i15 

14.12 698.13 

0911 1195 12.33 699.55 

11/22/99 12.07 699.81 

111.00 IV>.JV jj·J> 0 IU0-0 10.00 11/V 1/UU lL08 ., ... 
01\/21/01 12.46 699.40 

VWVIVL .~ o».•• 

712.75 NA 45-50 667.75-662.75 11.75 701.00 

712.75 713.20 45-50 667.75-662.75 11/07/00 13.76 698.99 
B57 1\99 18 

=e 01/30/02 13.31 699.44 
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T•hiP I 

" 'u... ., 
Former Genuine Motors ~u ......... , ..... , 

IDEM VRP •r.o010M 

IMW-302 711.54 NA 45-55 <t«. '"-'"< <4 11.26 700.28 

11122199 13.26 698.28 

.... uu OU7.UU ·---- •.uu 

'21/01 12.99 698.61 
12.8: 698.78 

I Holt 702.23''' NA NA NA 11/22/99 NA 702.25 

06/21/01 NA NA 

0.30 701.93 

11/07/00 NA NA 

07/24/01 2.74 698.69 

~ ~~ ' ;, not ,v,;],b]e 

' i< li<too w;th the fi~t '""''"' othe<nN~ ' <nN~ed , once t<umv · 

"'~::~~ ~:~·~,::·;""" ""' ; u"d to' 
'"Y 

'"~;:,:~~~~~ 
i 

. uuoo mvo uow• uu >"owu, ., o o-u-uo 
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"'-~· .. ~ 

Former Genuine Motors Corporation 

==e --.rnJl 

IDEM VRP H~QQ1 004 

.. ,_,_ r. • 

ID r Date Elevation (ft) Elevation (ft) Fluctuation (ft) Elevation (ft) 

1IT22/99 70002 
<W1'1~ L>U /UU.OL. 

MW-133 09TfTi95 699.95 1.55 700.52 

MW-135 
I' /77/00 699.49 2.24 700.19 

MW-145 09711/95 1.42 699.46 
~ 

MW-146 698.76 1.96 699.39 
fD/()<107 7()() 7C 

~ 
--oonT/{} 099lJ7 
Q2tn<lo7 701.97 

IUU.~U 

-.vr 'T'f1> 
UL.IUJ/~ I 702.75 

J.L.J /UU.OO 

IT71J77UlT !i9'T.T 

I1Tn7700 ~ 
"TJZTVJTYT TUv.TlT 

MW-152 11107/00 699.09 1.76 699.62 

Mw:T53 
02.i05i97 701.86 

2.47 700.07 

n 702.05 

1\AW~ I R? '00 li 
n 701.81 

MW.1'>7 11/07/00 698.72 1 R7 liQQ 11i 

MW-158 IT722/'JY /UU.21 1.89 700.80 -riitil<t< 71l7 I() 

~ 698.81 
U>O.U 

~ 
.,. 
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Table 2 
C.:rnun~woter l?lnrtuot;nn< 

=- All;onn r.oo Turh;ne • PPiont 10 

IDEM VRP #6991004 

'Well r.. .~. ,,, 
~· .... rn'""IO~ 

MW-160 11/07/00 698.93 
0.39 699.09 

MW-161 
1/30/02 699.41 

0.44 699.17 

Oll<ll/07 699.89 

U\l'-1 I<A 11/07/00 695.69 
<A~ hO~ A< 

01/10/0) 1\99 II 

MW-165S Ub/L 1/Ul 

01/10/0? 

b~~./4 0.28 
1\99 0? 

698.86 

MW-l• •)U U l/JVIU.l b'N.UJ b~~.UI u.uu o~~I.U I 

=- ;s . 07/24101 698.67 0.00 698.67 

JVJW-JOOU V UVIV"- 0~0.00 0~0.00 v.vu 0,0.00 

MW-167S 06/21/0l 698.26 0.18 698.35 

Hm '<OC 697.73 n oo ""' "" 

JVJW·JOOU 01/30/02 697.71 697.71 0.00 697.71 

MW-170S 01/30/02 696.95 696.95 0.00 696.95 

MW-171S 696.54 696.54 0.00 696.54 

02/05/97 701.07 
2.24 699.49 

U.l/U)/Y I /UU.b4 

MW-.lUL I )~ b~~.b.l 

Jl n?/QQ 698.98 
2.02 699.43 

==- MW-302 2.00 698.95 
02/05/97 700.28 

Paae2 of3 
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Table 2 
( 

==- Allison Gas Turbine Division, Plant I 0 

KERAMIDA Project No. 2829E 

. "'· ~ ~ v• 

ID :Date l(fl) . (ft) I (ft) I (fl) 

1 '2/99 70: )<; 

Olin 07/24/01 
I 1/22/99 

698.69 2.70 
70119 

700.29 

____. 

~ 
n. -~ -·~ 

-~· 
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. 

• • • Ca e I ted erti a y ra lie ( adie s 
F jn er ( ef>era lot r rorp atio 

A lifon G s Tur~i 'Di is' on, I nt 0 
I iamiJ>· I s, d ana 

I Mfi #9 004 

I'" RA ID~il r •i< o. 2 9E 

-1of ~ dwae 
op f S r e Sc e nEe ' lion Mi - e ee Gr ndw e id-s r en El atio1 V~r!i a 

t W II I ~lev t or ( t (f) lev t o ( t Ele · tion ( t i tan e ( t) (>i!Ie nee f) adi n 

21 5lfJ97 MV -l:O 71''· 3 6939 7 . 3 7 1.1 35.fC 0 II - 00 I 
MV -fC 0 6p<. 3 663 0 6 . 3 7 1.0 

Ill 2 1~99 MV - 0 7 . 3 693 9 7 I. 3 6 9.3 35.?( 0 20 - .00 6 
MV -fCO 6~1. 3 6630 6 . 3 6 9.1 

21 8 2poo Mv - o 7!Ji. 3 693 9 7 1. 3 6 9.4 35 .~c .p7 _001 ~ 
MV -fC 0 6p1. 3 663 0 6p:. 3 6 9.5 

Ill 7lpOO MV- 0 71". 0 6939!1 7 I. 0 6 9.1 35 .~( 005 _ .OO 4 
MV -fC 0 6p<. 0 663 OlJ 6 . 0 6 9.0 

61 02pO! M'i- 50 7 . 0 6939 7 I. 0 6 9.3 35 .~( O IO _ .OO 8 
M'i -fl 0 6!>! . 0 663 0 6 . 0 6 9.2 

71 4 2pOl M'i - 50 7!Ji, 6 693 9 7 I. 6 7 0.0 35.fl O 65 _ .OI l 
MV -fl 0 6p<. 6 663 0 6p:. 6 6 9.4 

II 02p02 MV- 50 7 . 6 6939 7 I. 6 6 9.2 35 _fl . 8 .DlOp 
M\ -~( 0 6jii. 6 663 0 6 . 6 6 9.5 

1~·;.~ 
M\! -~01 6ft. 9 674 2 6Vo. 9 9.1 

91 I 1 ~95 M\!- 51 7 . 6 692 9 7pC. 6 8.9 25 _17 . S .Ol
5 

M\L~Ol 6ft. 9 6742 6 . 9 9.3 

2151 ~97 MV-51 7 6 6929 7PC.6 0.1 
25

_ .
8 

_
019 

M\!- 01 6ft. 9 674 2 6 5. 9 0.6' 

Ill 2 I ~99 MV- 51 7 . 6 692 9 7 pc. 6 8.9 25. 7 1.17 .046 
MV- 01 6[<'. 9 6742 6 5. 9 0.1 

21 s 2poo Mv- 51 7 . 6 692 9 nc. 6 9.o 25. 7 .13 .oo5 
MV-01 6fc.9 6742 65.9 9.1 

ag f6 
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r.r 

pate it_IIJ 
{-15 1 //Ll .:w 
-151 

f-201 

14120 
[-151 

<:1a~cul1~ erfc l H r ulic 1rad\e~tf 
orm r ene a Mo o Co p ratJ 

~liso s T r inc v sion lan1 

RP 
I KE ID Pro e t No. 

1 of 

T~~ ~f sctekn lscteen ElevaliJnl M(dfscn 
In I Jr~l I I Rle~Jtionl(~tlll Eleratiqnl(~t) I I Ijlistarqe l(ft) 

I Grdund\v~th j\fi' 
lc va 

f' u• 
uli1 

±~~~ I Ill a~J~; II II n~~;llll I ~~n~ll Ill 2l1sl Ill I Vf9 II I llol0!5 

g~~ I Ill ~~~j~; II II n~~;[[[[ I ~~~:i~ll [II 2~ jsl Ill I V·f6 II I lloi014 
g:~~ I I'll ~1~J~; II II m~;llll I ~~::n I [II 41sl Ill 1-pln II I ll-q.036I5 

2 . 8 

3 . I 

~2/19f~ 113~~~1 Ill 1-P-P' j 000~ 

:/2, :~:111 I ~F~~ I Ill ~~~:~~~nil II ~4~:~~~~~~ I ~~~:1~11 [II 3 ~-~~~ Ill I H3 

I:!~:[ I I ~F~~ I Ill-~~~:[~; II II n~:~;[[[[ I ~~~J~II [II 3 ~·1 8 1 Ill I Ht 
:!r:[[[ [ ~F~;[[ [[[ ~~b:~; [[[[ ~~~~;[[[[ [l:!:l~[[ [II 3 ~-jsl Ill I H3 

l:~~:111 1 ~4~:~;11 111 ~~u; 1111· ;~~~;1111 11~n~11 11 1 3 ~·'1 8 
3 .18 

I . 4 

II006 

joo6' 
loo6 
003 

• 

IPag~ ~ qf6 
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• -3 I Calc I t ertic I I'< r ulic Gr i n s 
Fo jrr e neral o'o r Corpora i n 
Alli o a Turb p v sion, PI t 

np.iana1 o i , n iana 

I ~MV ~(9 1004 
IrmA o e t No. 282 

ottorn o o~ dwat r 
0 0 creen c e n Elef' ti Mid- r e Grou \'a e 1¥ s r en e ation Wertic I 

e e I I a i n (ft) (ft) Eleva i n ( t Ele~ti ft D sa e (ft) i f r nee ( t) radie 

II I 9P9 
- 01 7 ' 9 674.2 67 ' 7( 0 I 

I . 4 - '18 -0.117 
- 01 6 ' 5 662.7 66 ' 6~ 8 9 

o~, 1 opo 
- 01 7 9 674.2 67 . 6~ 9 I 

1 ' 4 0.10 0.010 - 01 6 ' 5 662.7 66 ' 6 9 2 

Ill 1 opo 
- 01 7 ' 5 674.2 67 ' 6' 9 I 

I . 0 - .18 -0.018 - 0 I 6 5 662.7 66 ' 6' 8 9 

0~1 1 op1 - 01 7 . 5 674.2 67 6S9 3 
.0 - .13 -0.013 - 0 I 6 . 5 662.7 66 . 659 1 

ol7 1 1 op1 - 0 7 5 674.2 67 658 I 
.0 1.03 0.103 

- 0 6 ' 5 662.7 66 ' 619 I 

0 I 1 op2 - 0 7 ' 5 674.2 67 ' 7CO I 
' 0 l-<.73 -0.073 

- 0 6 . 5 662.7 66 . 6\9 4 
-~~~ ~ -·- 15'1'~ ~ • ' i& ' 

0 I I 995 - 5 0 . 4 692.1 69 . 619 8 
. 6 I .77 -0.494 

- 0 7 . 8 676.8 67 . 6~9 I 

0 I I 995 - 5 0 . 4 692.1 69 . 65 9 8 
. 6 1-< .33 O.oJ5 

- 0 7 . 8 676.8 67 . 6\9 5 

0 I I 997 
- 5 0 ' 4 692.1 69 . 7(1 8 

. 6 - '18 0.054 
- 0 7 ' 8 676.8 67 . 7\0 6 

0 I I 997 - 5 0 . 4 692. I 69 2< 0.5 . 6 1-< .91 0.041 
1 - 0 7 . 8 676.8 67 . 6\9 5 

I I I 9 9 -15 0.4 692.1 69 . 65 9.3 
. 6 042 0.019 

t'o 7 . 8 676.8 67 . 65 9.8 

0 I I 0 0 -15 0 . 4 692.1 69 . 2\0.3 .6 1-< .46 0.021 - 0 7 8 676.8 67 6 9. 

p e 3 of6 
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• cafe~[~ ted 
A)ll~qn]· S Ttor 

I ia1 

I MtF 

jq: ID~Nje 
0 

fo. 2~~9E 

top trlsHet IIS<f,en E e tionll Mi~-Mee Gr nd 1•~ I Mid-str~~n 
W~HIW 1 1 ~lev tlof, (rt I (f) $:tev~tlor ( t El · tio (ttj j:>ilstan •I ((tl 1 11 +''" 

lv~1;~ooo 111 ~;t:M; Ill ~tU~ II II II ~~~~~~ I II ~~U~ II II ~~~~:~i Ill I I 22.t •I I Ill I Jol34 

! 61H~ooo 111 ~lt~; Ill ~fU~ II II II ~~~~~~ I II ~tH~ II II [~$~::4111 I I 22-t 11 I Ill I Jol32 

hA~nhot ill ~\f:M; I [ I ~fU~ II II II ~~~~~B I II ~tH~ II II ~~~::~~ Ill I lzz t •I I Ill I Jolzs 

,._Au .. 

!> (•dil 

p.oqz 

).0143 
-~01j2 

!z;i6f 1 1997 1ll~\f:U; Ill ~~U: II II 11~~~1!# I II ~n:~: II II l~b~1111 11 3s[g I 1111 Jtlz9 II II 1-o/- 03~ 9 

""'"""""'11~\f:H;III ~~U:IIIIII~~~~~~I II ~tU:IIII I~J~;~III11 38 rqlllll 1
1
1

11 -~.02QI 

1 ~\!:!~; 111 ~$u: 1111 11 ~~~l!t 1 11 ~;u: 1111 1a~ ~~ 111 1 138 ,0 
I Ill I l!IS

4 ~-04Q4 

pi~/fLpuu 1 11 ~\j:U; Ill ~$U~ II II II~~~~~~ I II ~~u~ II II m:~~ Ill I 138 t1 I Ill I Join I I II 1-~ OZ~Y 
6Mzboo 1 II~W:U;III ~iU~IIIIII~;~I~~Ill ~~U~IIII m:~~lll11 38 t111111 Jtlllllll 1-~ 02 ~ 8 

07144vzbo 1 1 11 ~§j§; Ill ~iU~ II II II ~;~l~t I II ~~U~ II II i*:~i Ill 1 138 ~1 1 111 1 Jol97 1 1 11 1-~.oz1 1 

38. 

• 

i•gF ~ j>r6 
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• ••• • ~' 1 ulat erti I H d ulic h dieu t 
nne p, ner I Mo o s Cor r tio11 

1} His on a Tu ine i i ion, I'" nt 1 
n ian olis, I ian 
(DEM ~ 6 100 

KE fl' 1D ~roj~<t No. Sf' E 

Bo t of rpun a er 
ropofS ~en ree I vati Mi screrr G o~rdwat r ~ id-sc err lev•ti Ve ic~l 
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Calculated Horizontal Hydraulic Gradients 

~ 
1 ~·~,' urom.~ • •:mu, Plant 10 
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I.'I<'DAMonA 'AL ooon" 

Gro ,., ""' ;.umaJ n;''"""" 
Lontour 

:Date Well Type """' ... '-"""' """" (ft) Lines (ft) r 

TY">"" 
699-701 2.00 500.00 0.0040 

~ -;;;-~ O'l'hUIT TU( ])J.~: 0.0065 

'"'" OA onno Ql-"oL 699-701 2.00 153.85 o:oi30 

' • "' OnAO NooL W/-/00 3.00 1069.23 o.oois 

0.0066 

I 
Average: 0.0025 

t==--

F=e 
Page I of I 
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